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#5£ 11-163685 

mm* 

IE & - H £JS ft tf - h <D A J* * ft e> IS (C , 
KJ£tf 5 0 n mJgJl±©3l 1 filSJf , 

i^l0nm^±2 5nm£tTt% Ge SbTe 37C«IHICfc^T (Sb 
u Te y ) fcGe A, (Ge^Sb^Te^ (Sb^ 

9 Ge n ) B, GefflMi^l oii^%T— }£ S 

fc^tfcvO »Ge-Sb-Teifc$:ft5Ge SbTe^»^5 

KJ?3^5nmJK±3 0 nm*ifS©»2fii«jf. fttf 

Ig£tf 4 0 n mJglLL 3 0 0 n m*ifiT?#atffiifc*# 2 Og±l 5 Onfi • 

[«*«2] ±aaE«»^Ge x (Sb y Te H ) H (fc£U x = 
0. 04-0. 10, y = 0. 7 2-0. 8) 1 K«*©3fe^tt1t 

[»#«3] ±§3««M#Ge x (Sb y Te H ) H (fc£U x = 
0. 045-0. 075, y=0. 74-0. 8) &£frfflf#£ 1 Xtt 2 {CfSS 

[»#«4J «2ffifl|jg^ 50molW±90molMTOZnS 
, ZnO, TaS 2 Xtt*±a«ft*©^© , >*<^*'^' 

&#i o o ox>u±<Dmmmt£ty£®'&£^&&^^ 1 



i 



mn#¥ 11-30 



11-163685 
[»#£5] i2riM©lI*U 0 nmJ£U:2 5 nm*^T'fe«>«^ 

[ff^6] fE#SJS£>ffiy?# 1 0 nm«±2 0 nmgTt'fe^iMl^ 
M 5 CD V%-f*l^ 1 o »Cffi«©^^fi9fif*IH»fli«#. 

[ft:£^7] RS*R#Ta, Ti, Co, Cr, Si, Sc, Hf, Pd 
, Pt, Mg, Zr, Mo&tfMntf)-5%<Z>4>&< 0. 2lf%£t± 

2S-f%*»^tf, BWfctfl 5 0 n m«±© A 1 1 M 6 

[»#£8] KSR^Ti, V, Ta, Nb, W, Co, Cr, Si, G 
e, Sn, Sc, Hf, Pd, Rh, Au, Pt, Mg, Zr, Mo^Mn© 

±15 0 nm*»CDA g^»JR-e&SW#^l 72rM7©V^•r4^*^l oJCSB*© 

0 nmJgUiS 0 Onm^filU *#*SJ»J»;oJ5CS©-5 0 %JB*-fc##3B£ffi* 
2 0 n Q • mJ^_hl 50nfi • m3c3l<Z>&JR&l£Jff (#IT'* o T VO £ b 

i 8 ©vN-rn^ i rDizmm&ytm&immmmmmfao 

[f#«10] ,RJtflKi:^2#»«i:©ISIlC, Hf5nmg±100nm 

[Mil] Ta, Ti, Co, Cr, Si, Sc, Hf, 

Pd, Pt, Mg, Zr, Mo%LT$Mn<Do*><D'J>&< 1M*0. 2l^-% 

Rttl&tfi* Ti, V, Ta, Nb, W, Co, Cr, Si, Ge, Sn, Sc 
, Hf, Pd, Rh, Au, Pt, Mg, Zr, M o &Z$M n <D O %<D'P& < H 

tii^o. 2 m*%&± 5 m^/o^m^m-t & a g e> & 1 o \z 

2] _hfHA i^#ffijii:Ag*b<«Ag^MftfJ»i:©W 

1 nmJgiLLl OnmaTT'feWSl 1 JCffi*©3fe^W«#K*JB«G#. 
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ffilElf^ 1 1-304 



11-16 3 6 8 5 

3] |2ft||i:Lt5 0mo 1%&±9 0 m o 1%£*T©Z 
nS, ZnO, Ta S 2 Xtt#±S«ftft©3"&©^fc<fc%-afc, 
ftM&tfi o o o "CJB^JKJDI&llltt^ffc^^i: & ffl MlifM&ft*^^ 
AUOOnfi - m«TT% IftHg#t*#0." 2&±0. 9 Q <k 3 

a<i:*io©7c*s^u *ne> ©»#£*# o. 1 m^%«± 5 

itfe^i 1 B£ 1 3 © wfft** 1 o£ffi*©3fe^Wtil#ffi&J§8ft 

o 

5] mmtmt&mMt>\ S&fc, V, Nb, Ta. Cr, Co 
, PtfttfZr#e>atf*iS^fc<i:%>lo©7i* (A) &<MU 
7C* (A) ©^*tt8JR^%*«1fft»J, J.O 

GetTtM (A) i:©»^43S«l 5K^%*»^&*M^17JrMl 4©V\ 

j8«tl*^<fc<fct»l"3©7CiR (B) &-££U 
7C* (B) ©^*^81R^-%*»T?*»;, fio 

7t3l (B) i:Ge0^||*U 5^%*»-efe«Sf*^175rMl 5©V^~ 
1 oK:SB*©3fe^ttfll#aB*Jfl#ft. 
1 7 3 IB»te*©aM* £ 

[Rl] 

Mod= (DC?f^##©X>/<n-^©^(iI) / (DCS4i^OX>/<D- 
7©±#ft) 

©«ke>ic 3^1-5*:^ 

[R2] 

Mo d>0. 5 

T*&oT, »rt©*C3.-'!f--r-4tS:SB*t*wi:S#1«i: , r6ll*Sl^M 
1 6©V>-f*i^loK:8B*©3t^«ttaffi*ffl«E#. 
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# 3£ 11 — 163685 



[ff#^l 8] m<D$££d1i\ i/(20n)~i/(10n) 

feot, flHfflfcTy^jtfl. (5n) ~ X / ( 

7n) Xte/l/ (3. 5n) — a,/ (2. 5 n) (fc£U * n 

2£AJtO. 4 ^m*ifS*e&y. GW/LWJfc#0. 8J£Ubl. 2«TT^ 

[»#3g2 0] 3m/sJK±8m/sJBilrt©«gHrt<Z>|l3S«JCfeV^TV- 

u 

«$nT (ntt«P») ©V-^Sr^-TSBRJCtt, H#R3 (n-j) T 
j It 0 - 2 & 
[«3] 

a x T\ )3 1 T. a 2 T, 0 2 T, • • • a m T\ /8 m T, 
(felSU TKl^^D^^m 2 (aj +J8j ) =n- j, m-n-k (k 
= 0, 1 , % b < 2 ) , a x =0. 1 — 1. 5. a | = 0 . 1 — 0. 8 ( 2 ^ 
i^m-1) , /? 1 - 0. 5—1. 0, j^Ottj + =0. 5—1. 

^ (3^i^m) T*&£) ©J:3JC#filU 

a j T (l<i^m) ^€>^raiC«fB^*$r^®J^i±^lCjS.SfH^/N°y-Pw 

/S j T (1 £ i £m) &«£>B#HIC&, O^Pb^O. 2Pe (fc^U m T 

tcfcv^ii. o ^ p b ^p e x\to ^ £ m ^ i . 5 fcfcy 5 5) j&s/w 

>7-Pb(iD^-AI:I#U ^o, La; <0. 5 n fc-T* £ &4#8fcfc*<& 
[IM2 1] «fi3 5 0^& 6 8 0 nm, BBPRNA^O. 5 5 J^_h 0 
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. 6 5«T©»«>l<>XK:J:oT**Snfel/--!f-3t^-AS:IS«&^bTK 

m=n-lfeL/<ttn-2, 
0<Pb^l. 5 mW, 
Pe/Pwj£l*0. 3Et±0. 6JKT 

aj =0. 3 — 1. 5, 

oj ^ a j =0. 2-0. 8 (2£i£m) , 

a i +j3 i-l =1 - 0 ( 3 = 1 = m ) - 

j8 =0-1. 5T*$)5iM2 0 tC|B«©3feSB*#ife. 
m 

[f^2 2] &&6 0 0^e> 6 8 0 nm, g8P»NA#0. 5 5J£U:0 

ffittMlitCWWb, JWSV-^lfcO. 35-0. 4 5 /*mfcfc6<k-MCV-*:R 

nilL/T 1 frb 1 4 £T*©V\1*;rifr©g|fc$:i: m»m = n - 1 £ L, Pb 
ttlRatCi&r-SilU Pe/PwJtttO. 4J£UtO. 6JS*T©«HK&-3T 

3 ~4m/s ©«»£&<& UBS vfcfc^TWu o y *M8§T & T o t 

U a x =0. 3-0. 8, ai ^aj=a c =0. 2-0. 4 (2£i£m) 
, a 2 + /3 X ^1. 0, a, +/3 M =1. 0 (3<i^m) , B m =0. 3- 
1. 5 HO, 

6~8m/s©«HC»<&2#F»2 vlCfcV^Ttt, a y ?J18§T & T o 

/2fcU «' !=0. 3-0. 8, a' j £a* j =c* c ' =0. 3-0. 5 
(2^i^m) , a' i +fi' M =1. 0 (3^i^m) , $' m =0-1. 
0, fro, a' c >a c ill, 

v&Z>*2 vCfcJtSPwfe-en-^tlPwj , Pw 2 iltSt^PWj /Pw 2 

jt#o. 8#±i. 2jKT-efcs##«2 oxti2 i icffi«©3tiae*as. 

[»#*2 3] 7=^^^«ffi»«ft©«B»1!H«ftrtMAtf*^»Tf©** 
fi^-f tl-f *l 2-4 m/ s 6~10m/slC&£<te> fc— Jg©#IHlKJ8Bn? 
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#5£ 11 — 163685 

t, m= n - k >IC J: LT^MBP^ ftMBB^^ < Si? 6 = P 

b/PeM %L<&, aj ©9 *>tf>4>&< — o$:%-mizm'PZl*:Z>m& 
^2 0 lCf2«©^IH^^o 

-y&mi m^mo)\r-y^mp v-yt vx^m^^m^j-y^ 
z^>ttt~t%. mftffi)/-yiKtsrt2>¥i%mmm<v 1 > ave t«:^M^-> 

p{Cfe^6WH<v p > ave ©Jttfl. 2~3t'fey, Iq^-y (l£ 

ti V - >S E»*^T? & o T . 

HI— T?l±. « q > T q , Pe, Pb, Pw^tFaj, iSj^-^^b 

*&*8»a^<v q > ave , figv-^n aill T q nt&n^ mm^->?<D® 
mw^t*. n min T q < Vq > ave m 

0 < n min * T q -< v q >ave < °- 5 " m 

T q -<v q > ave &±i o%&,r<Dmmvt^x<Dqiznvx-^x 

3b V. fr-=>. m=n-l=&L<ttn-2, O^Pb^l. 5mW, P e /P wit 
4g±0. 6J^T©3OTfc:&£ : fe;tf)£ U a 1 =0. 3 — 1. 5. aj ^ 
aj =0. 2~0. 8 ( 2 ^ i ^m) , a i +/S i _ 1 =l. 0 (3^i^m). 
/ 3 m = 0~1. 5tS)'J, Pb, Pw, Pe/Pw, #aj, 0 x , 0 m 

ttftj (2^i^m) tt^WK:j«^'r«Z.4:S:4#a4:'rSif#3S2 3JCSB«<Z> 
w min * 

Pw max / Pw min — 1 • 2 % 
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1 1 - 1 6 3 6 8 5 

J9©jgl !/->lCfcV>T<v 1 > ave = 3~4m/s fcfc&J:3lcS#3*££» 0 
ti^t, i56 0 0^f) 6 8 0 nm, BlPjRNA^O. 55J£LL0. 6 5& 

1 4 **??©V^tl**©SI»S:i:y» <» q =o> 0 , m=n-l, Pb, Pe/Pw 

£qVf->©*'&fcfcttS¥^*Bi«fc<v q > ave , fl£ q ^-^CfcttSflS 
»^-*©S**n<y*J3IBS:T q fT5i:S, 
[»5] 

< v q >ave * T q 

y->qcmv q ©**«*:«/>«£, <v q > max , <v q > min 

[»6] 

« v q>a,ax -< v q>mi n ) ' « v , >.»ax + < v q >min ) < 1 0 % 
£ fc S <fc -5 1 C !/ - > © m tfft 5t £ tl , 

ftl*!/-> Cfc^Ttt, 

0^=0. 3-0. 8, a 1 ^ a 1 j = a 1 c =0. 2-0. 4 (2^i^m) 
, a^+jS^l. 0, a 1 j +0 1 j.j =1. 0 (3^i^m) fcU 

m^J-y («pi/-» icts^-cii, 

a p j =0. 3-0. 8, a p 1 ^a p i =a p c =0. 3-0. 5(2^i^ 
m) , a p i +/3 P M =1. 0 (2^i^m) , 
a* c >a 1 c 

•€■©«!© Vf->£fc^Ttt, P w m in = Pw = Pw max ^ ^c-^c- 0 ^ 
c , a q ! «a 1 1 i:a p j ©TO^&TO LTJB r t t t^ff 
5©^1*ftjWCflB*©3fe3Bfc#fe. 
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11-163685 

m&&2 7] a 1 1 <a p j_ ^|S 1 1 >i3 p x T'feot, Hq!/->lC^ 
V*Ttt, a q 1 &t>*/3 q 2 lC*fbT, a 1 1 ^a q 1 ^a P 1 , /3 1 1 ^/S q 1 ^/S 

o 

[flS2 8] Pb, Pe/P.wJt, 0 1 . /3 m ti^-^tCk^-r— 
[91*^2 9] 4>&< £%P e/Pwjfc, Pb, Pw, /3 m , (a 1 ^ a 

p x ) , (a 1 c , a p c ) (Dmm-tf$>*>frv&mffi.±iz, w&^v k 

tt, ^^M#i:bTf3«$^lTVNS»#«17^Ml 9 ©VN-Tti^ 1 -olCfB^© 
[SN*3C3 0] tHJCit?-/ h b < lit ^(C J: 'J 7 F l/^MS:^ C 

1 9 2 9 © n-rti** i o izmm<D^mmmmmmmi^ B 

[» #3g 3 1 ] 'pt* < H&l&mm. 3 m/ s & 8 m/ s £>f&Hfttf>^,K 

1? te^HfC V- * SrlfJESfl: b C) *?B5&/S t7 — P e CD}£bf — &flg&f U :K 2 n 
T (nttSiSt) ©V-^&^^-Sl^lC^ mm (n-j) T, 0^j^2. 0 

[»7] 

aj T, iS 1 T, a 2 T\ £ 2 T, • • • <* m T v /3 m T\ 
(££b> T«I$^n>y^J||S, 2 (aj +/Sj ) =n-j > m=n-k (k 
= 0, 1 , * b < 2 ) , a 1 = 0. 1 — 1. 5. a i = 0 . 1 — 0. 8 ( 2 ^ 
i^m-1) , ^ 1 = 0. 5 — 1. 0, ^OT f =a i + £ =0. 5 — 1. 
(3^iSm) ) <Z>J:e>JC#«IU 
aj T (l^i^m) * S «p|SIK: tt|B»J»«: jSHtS-MrSKlfc SSB»^»7-P w 

/Sj T (l^i^m) &«BfrWfCW:, O^PbgO. 2Pe (fc£U 0 m T 
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11-163685 

A<7 - P b ©3fefcT- A&JSif t*ffif*£ 1 7>M 1 9 ©vx?ft# 1 o £«*©#£ 

3Efc a «s r «t* * s 3fclB»#i£. 

[»#£3 2] &#-A-^>f M|0iSl{C^(jSPw09^i5:P 
w max , */h*fcPw Bill i:1-*fc«s, 
[«8J 

P e/Pw= 0. 4~0. 6, 
OgPb^l. 5 mW 

x*&z>m%&3 1 izmmommtm. 

L u £fi\*m%LXft&%<D£U Pb, Pe/Pwittftf-A-^-f Mt©*& 

2 CIB«©3fe8a«#i£. 
[»^3 6] 'J>&<£lfcPe/Pwit> Pb, Pw, T r t c , (/3 L m 

TIBS^tiT ASSISE 1 Jbm 1 9 © wf 1 otcgB«©^»«*ffi»ffliSE 

ft. 

si u , ic «fc & -f ^ mm <o 0 v mm l ft # & ia * & e> 1 c mm 

©*^»1t«aa»ffliEftTf*oT, S*±K:^filtS*ife**6ffffi^©3S*MJH^ 
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[»9] 

< v q>ave- Tw q=^ 
[»1 0] 

« v q>»ax-< v q>mi n ) / « v q>max + < v q>min> <1% 
[if 3^ 3 8] ffi»««©*WM!/-><Z)|»*&ffi«^g2 0^f>25m 

wmz^&Jifoizm^&mzm-tz vm (p&2 o o&>±<Dmm ®^/->ic^ 

£< v q > ave , Kt»4efT©»q^->lcfcW*MSB«:Tw q i:-rsfc^, 
111] 

< v q>ave* Tw q=^ 
£ & -a T ft^ttfraiB&ffltttt. 

Wffl©i^u fK»^^->jcj:&'r«aBTw () )y--)e<z)j6ff 

[»1 2] 

2 • 7t • T P = n • Tw Q • v Q 

W#3S4 0] »#S3 7»l3 9ffl^f^loO*«!K:»bT, 
->C7)w o b b 1 eM«§Tw q ©^=fob<tt^jtSCi:bTSm^n^^M^T q §: 



ffiSE4CT 11-30 




11-163685 



[»*£4 1] fflf#£4 0©3ftffi»#8fcJ:oT53gMaB*&ffofc©"fc 
, IE^V-^^e>^^m$4^fcS^^0«y^Tr%b<«T^ , =Tr/N (N 

«!IU !/->»P#2 0 OfiH±0K3R-efeoT, ^SMtci^-r^MS^o 
T* H« U ft 3^ & IB» S: fj "5 ft £»fll*E*Bil# T'feot, $ *l fc 

5W5tSS:<v q > ave , »»*6ff©*ql/->K:fe»S«JIBS:T q £?& 
[»1 3] 

< v q >ave ' T q —« 
£&oT^5ff^l#£l 9&tf 2 9#M3 0 ©VNf tlfr 1 OldSB«©ft^lft 

my in tmM9-y\zmz>mmmmmv 011t <z>ttv out /v in # 1. 2-2 

fcU ^-^WtCfc^T, nu «j + /S i _ 1 , Pe/Pw, Pbtt 

-j£fcU a j (2^i^m) =0. 3~1. 5RtfP m =0-1. 5 

«v in i:ft^J9!/->K:feW6ffi»i»iSfl!v 0Ut; ©i£v out /v in tf l. 2-2 

»Mtt3 5 fcSB*©3feIB*#ifc. 

Mt#£4 5] h5>^tf>yf 0. 7~0. 8 # m, flHBS 2 5~4 0 n 
m, itfilO. 25~0. 5/tmt% ||4 0~8 0nm (peak-to-pe 
akf) ©*£, MWf-^0i??n7^IiT0 3O^e ) 4Oi 



ffi!E#¥ 11-3046049 



1— 1 6 3 6 8 5 

©JSISB«:^<6*AefT £?£j&U ifi6 3 0~6 7 0 nm, NA=0. 6 — 0. 
[0 0 0 1] 

A * - - 9 >f h B£ ic is W £ »3££l£#ffii3 <fc tfffifiW »7 - ic m? 

BIS. 5 m/ s ^?>^j|-efeS 7 m/ s 5r^tfj£^^ItHt\ 1 fcf-A;f-A 
[0 0 0 2] 

35*^ mmA<Dm*iz^mmmr*fr'D-mmz*m<DT-*<Dm& - n%.&x 

[0 0 0 3] 

m • ffi£tf~*smx2bv. mm • n*£mw.*>bmtxnz>z^om&*m-$'z>o % 



ffiSESf 5 ! 2 11-304 



11-163685 

[0 0 0 4] 

S 3E&±^© 8 0 0 nmSHOjft*-e©flB»IB5feRrti 

[0 0 0 5] 

GeSbTe*, InSbTe^, GeSnTef, AglnSbT 

GeTe-Sb 2 Te 3 m&2jbG&K:i8ffl<D S b £»L£^> #(C, Ge 1 
Sb 2 Te 4 %b<&Ge 2 Sb 2 T e g IIW«ffl||t^^\ ( 
Agin) 0>1 Sb 0 6 Te 0i3 fi#©aBffcT?fc<&. -fiUKl, CUT, 
©gsflo^ii fcirax. & % fc^JBtt $ ftT ^ * <fc 9 T?» £ c 
[0 0 0 6] 

I^J«3ft5 (#«4 9- 1 8 5 3 8#^#) „ 
[0 0 0 7] 

o 

[0 0 0 8] 



ffiSE#¥ 1 1-304 



11 — 163685 



mtvxm<o 

mmMi&n* 1 ^(Dm^^-^^mMm<D^K^^xn^z.iif)^mx$>^ 

(Jpn. J. Appl. Phys. , 26 (1987), suppl. 2 
6-4, pp. 61-66). 1 tf-Atf-A-^-f hBrffifcffiSgte##T?tt 

[0 0 0 9] 

#^pr|g3>/1^ (CD-Rewritable, CD-R 

W) tfJMStlTV** (Jpn. J. Appl. Phys. , Vol. 35 ( 
1996), pp500-50K &£V^i, fflg£ffc3feffi»S'>sKS>tf .k^tt 
ft. 1 9 9 5^ 41-45^-^) 0 

CD-RWT'lt 7 oroJ^JiilVN^^Iif^^T^^tSSlttHKilT^St; 

«, 3»f? CD K9-f ^S«lO«*TUHt«:tffTt5. ^©^e)^ HSif^ 
[0 0 10] 

Se>lC. CD^^Mbfcf-f *JZ)\s • VrHr - "rJ (DVD) fC&^ 



ffifE# ¥ 11-30 



1 1 - 1 6 3 6 8 5 

^4T'fe-54. 7GB (h^y^tTy^O. 7 4 mi, *^7-^50. 4 jam 

%*>3Aa *ft#±©iS*SHfc, ftm^- **©£»© i& 

[0 0 11] 

[USE &M& L J: 9 £ t 3 ffifi] 

Off v^JRiaft^««fiJtifi«©^ wi*©8(R 2 Tt:^ 
©##, gfflttfc4#ffi&*tfc#*.&*iTV*fc ttiJpn. J. Appl. P 
hy s. , vol. 6 9 (1 9 9 1), 2 84 9^-^, ftSV>ttSPIE, 
Vol. 2514 (1995), pp294-301^) o #{C, G e S b T e 
^3n,^±\Z-D^Xit, 36^, GeTe-Sb 2 T e 3 MU 2 7b&&&&m&<D 

M&B2timmtztiT%fc. zvLt^mmt. m%.\a 9 9 i*&v%*m 

WfcsfctM M>fX&£jBL**v\ #BJtT-*©MfflK:fiti£a3.i:tfft 

s©ttH*7?**. j: y ftiaH»a*ife»tiftAi!D vD©a*i? 

0. 6 /imV-**#SUBSnT^<& (HftxU* hn-^x, 1 9 9 7^10 
^6H#, p p 3 0 7-3 1 9RXfm&l 9 9 7^1 OH 2 0 ppl67 
-186) ZftfciyifiH&ftCtSfctf), ffcfel/— *-3fe»fcfcNA©3fe£ 
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#5p 11-163685 
W&^JK* (1995), PP 35-40) o ^tfttt, 

cfc^ic-ts, v^t>^Sl^JR^^iiE$:^^•pc:^^fi^stlTv^s (s 

PIE, Vol. 2514 (1995), pp 3 1 9- 3 2 8, Appl. Ph 
y s. Lett., Vol. 64 (1994), ppl613-1614). L- 

GeTe-Sb 2 T e 3 m®. 2 5t£&SB»tf T?fcJu «Ja#f*©illt:Rfe#tt® 
fcaMC (fl:#:^lC«^*«if ii7bvjN$ < k*^^<^S) , Ac>Aa&&£: 

S^.CIiltCj: »J, Ac<AaftS*ftSa/St«iaS!K t »S. ^ttWJCWu Au 
i^T»«M^S*©W" , f>_haiJ««iM±JC#A$4xfc»J'r«B (Jpn. J 
. Appl. Phys. , vol. 37 (1998), pp3339-3342 
, Jpn. L. Appl. Phys. , Vol. 37 (1998), pp251 
6-2 5 2 0) „ L-#L-&#&, Z.<D£?&Mffim*. A u ^ S i PRJRM^W^ 

L-&#*>, a»«S'ffc&3S^'r*r fctt, 4>fc< GeTe-Sb 2 Te 3 l 
[0 0 12] 

GeTe-Sb 2 Te 3 &ffi»MJC*Hftb 3 £ =&tf>£ It, A g I n S 

bTe 47n#ffi*«K:;i3V*T, ft*©4lfj«Tf (M»&ilE£ t5 £ h& <) 
, 5 Am5fc»©W«|g'T-^*flB*K:fev^T*i, 9 U y 9 RIB 

1 0 h#tt#»e>*lTV** (»9|ffl«ag'fb)fcffi»W 



ffiliE^ 5 ! 2 1 1-304 
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^fi»PP 6 5-7 0, pp 7 1-75). 
[0 0 13] 

±fl2A g I n S b T e 4 7G*flB»Jf tt, 4 0 d B K%Jk&mffl£iktfmbtlZ> 

bTe 2 (DW&tiP<£LX£t>7LhnT%tc (Jpn. J. Appl. Phys 
. , Vol 32 (1993), pp5241-5247) 0 L**bfc#e>, 1ft 

[0 0 14] 




4 



1 7 
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#3£ 11 — 163685 



1 o o om&x-rt-^j hmz%&&&m&*rt-tmmz. mm. sb 0 7 t 

e Q 3 Pk&fcm* 1 5%g^<0A g £ I n&^L^^T&^riltfibfrofc 

2 ^Ag I n T e g ^WF<D*g*B £ V^ 5 J: U Sb fl _ 7 Te 03 

#4£Bfc#tf>£#>lcAg, I n&^&DL£^T*&££M& , t^£ , r&Si: 
©MHiC^Lfeo HB#&CSb 0>7 T e 0>3 gkMt&&m<DMf&K, mM-t^jtm 
£X5fe-t*U£, AglnSb T e & h |WJK±<Z>4fffi## £ *l5 h *lfc„ 

[0 0 15] 

tf«c*B#li i o o n s e c ^©M^ra©ini^Tii^^b-e^-r 

£fc (ifciR Appl. Phys. Lett. , vol. 49 (1986), 
5 0 2^-^) „ niZ. GeTe^ilCftSlfci^ Te 0.85° e 0.15 

V^ (tagH&itt J. Appl. Phys., 60 (1986), pp431 
9-4 3 2 2) „ 
[0 0 16] 

-15. Sb u Te 03 MMfiitit Kmrnrntofr*^-* ht=.m& 

TW&Wte^mX&ZVftiflb, Sb x Te H (0. 5 8<x<0. 7 5) 2 

1 5 5 4 8#fM# (1991^5^140) T'*;^StlTVN^ 0 £ fc, &-f 
bfcS b 7Q T e 30 Pk&£MJ&*:'£l£&^-tf S b U y^£S bTe 2 5t;3UC;!3tt£ 
iBatM3K#'i£lco^T&, iJUi&te^SfcggiftW^Stj&S (Jpn. J. Appl. 
Phys. , Vol. 28 (1989), pp. L1845-1847, LI 
9 8 5-L 1 9 8 7, #H?1 - 3 0 3 6 4 4 #^#) „ Z1©S b Q>7 T e q 3 
&ll*JSf£%L<&S b U y^&S b Q>7 Te 03 &b|2 ytyhiZ^ 3 jriMltlfalN 
IsttMtLX* Wl - 1 0 0 7 4 5^#, Hl- 1 0 0 7 4 6 ft 



ffiM^ 1 1-304 



ft¥ 11-163685 

1 - 1 0 0 7 4 7 Hl- 1 0 0 7 4 8 ^1 - 1 1 5 6 8 5^ 
m> 01 -2 5 1 34 2 01-3030643 0 3-7188 

7-&&#, 04-2 8 5 8 l¥r'jmi$&tf £*l6 0 Ztl&HiafttfFMUtKlij'* 
fe©#f^cM2£2*i<fcfc©£#x.e>*l£*>\ ^-fL^SbQ^ Te y 

iot, Sb u Te 0<3 &mm%<Dmm&T*&z>®Mit(D® 

[0 0 17] 

*ft#«S b 7Q T e 30 *fiJfi«j£«©ffl^b*#tCWl/Ttt±ffiA g I n S b 
Te47C*%f<ttrnK:Se>K:*iP7C*l:*»tfc* (#H^6- 6 04 1 9 
07-272319 # &$g, 08-267926 JEWN** £ 

A-^-f Mf^ttttilfcl 0 0 0« iS^iSc^flHl^tlTfc 1 .;, In 
[0 0 18] 

43t*& i: tie « £©«&*©te*©*-^- 9 >f h * d v d t mma±o)mm 
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[0 0 19] 

MCtfeKW, ffi«-?f£M3fe^-A©Alf#fcI# v $>JEfc:, BMW* 5 0 n mJEU: 
©f& 1 filSM* RUE* 5 1 0 n mJ^_h 2 5 n mJ£*TT?, G e S b T e 3 tc#J»BUC 
# *5V>T (Sb u Te y ) tGe^«A, < G e 0.03 S b 0.68 T e 0.29 
) £ (Sb 09 Ge 0il ) Zm&UffliB, Ge©Mi^lOMrt^4 
££IC (Sb 0<8 Te 0i2 ) £Ge S:|g^liCi»D©4 *©fi[J«T?BB* 
tlfe (^#-t£-£iO M0Ge-S b-Teifc^^tSGe S bTeMl 
^e>3&*ffiSEflSMIB»», BUfctf 5 nmg±3 0 nm*i0^2tll, BSJStf 
4 0 n mfiJLh 3 0 0 n mjfcftTfMHgJfat 8 * 5 2 0 J^_L 1 5 0 n Q • mJSTFCDjKtif 

[0 0 2 0] 

/ s JS/Lt 1 0 m/ s J£HT©«BHW©4#^©3*^ *» b < < £ % 3 m/ s 

-^WU ^^nT (nttB«8) ©V-^Sr^-TSIStCtt, #13 (n- 
j ) T (fcfc* b j l± 0 ~ 2 ©ggR) £ 
[0 0 2 1] 
[114] 

T\ /S x T, a 2 T\ /8 2 T> • • • a m T, /3 m T\ 

[0 0 2 2] 



mtiE^^ 1 1-3046049 




#32 1 1 - 1 6 3 6 8 5 



(fc£U TttSil^n^^M, 2 (oj +/3j ) =n-j, m=n-k (k 
= 0, 1, %L<«2) , a 1 =0. 1-1. 5, aj =0. 1-0. 8 (2^ 
igm- 1) , /3j =0. 5-1. 0, ^OOj +13^ = 0. 5-1. 5f- 
g (3^i^m) T*&6) ©J:dK:£«IU aj T (l£i£m) &£$|8|iCtt 

£m) 3&*^|8ItCtt, O^Pb^O. 2Pe (fcfc'U 0 B TJCfcWCtt, 0^ 
Pb^PeXttOSjB, £1. 5fc**J^6) fc-^W 7* P b ©3£tf- 
Afefl8»U fro, Eaj £0. 5 nfc*6Zfc&W«fct-63fefB*r£8n?*S 

o 

# [0 0 2 3] 

[ft$©£%©mffi] 

Sb Q>7 Te y £$^©S b&tfGe 3 

[0 0 2 4] 

*©£*, HlGe SbTe 37C^*H©4*©ll[»A, B, C, DCH^tl 
fc«0>TRj£tflfcG e - S b - T e JfcCJiHJfcttH&aftttCB 3 4: AW* L 
V^fctffcfrofcCT&S. •ffcfefc, Ge S bT e 3 TcftJBBKfc^T, (S 
^ b fli7 Te 0i8 ) fcGefel&SttllA, (Ge^Sb^Te^) 1 (Sb 
09 Ge n ) ^MB, GeC^iAU 0JK^%-C-£fcfc6ittiKC, 
$*>IC (Sb Q g Te 0>2 ) fcGe &^>fi^D©4*©[t^iCHttlfc 
±&-££&v*) jfijER*gHffl!BjSMT?&5. £©1BMK:lfe&©M*J&fctfiB8/5 

[0 0 2 5] 

ZZX\ *|g^lCfcV>T#tCGe x (Sb y Te H ) H (fe£U x = 0 
04 — 0. 10, y = 0. 7 2 — 0. 8 0) (ifcliLhSr^&V*) IZfoZBfS. 



2 1 
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t>%. 8- 1 6^MV-^*IH# (EFM + II) iCfc^TMMV-* 3 T©;R 

»aim/sfr&10m/s© 
^•b(D^3£©i6R»IS'e*-^-9-< hAMH-e^^o ££>IC, Ge x (Sb y T 

e,_ ) (fclEU x = 0. 04 5 — 0. 0 7 5, y = 0. 74 — 0. 78 

l y l x 

s &^tu£v^^Blc£v^J^&#-A-"7-f hfr*Itglc&.£> 0 
[0 0 2 6] 

Sb Q 7 Te 0 3 IZMVT. GemMAtfl OSW;T©Sb 0>7 Te o.3 
*Sj^5af»^tt. S b/T e&&*g\,mZ1£&i£&&tfii&< 
ittttU Sb 07 Te 03 J:yai(i!)SbttSb^7^^i:LT, «ffflbS*SSft 

3Mc;i3^Tji6S«fcbT*i<j&*£>-£&s- ^lt, sb 0 7 Te 0 3 «f:ya«i 

K15~7m/sJ£ilJiT<Z)IB»lCttSb/TeJt35>«0. 7 2JSU:* <fcy#*U<tt 

Ufrb&fre>. Sb 0 ? Te 0>3 ^S27B^T?#JCSbaS:«^»b'rv^<i:, 
H3rgcJ£ttS:S*l<&©T?, (Sb y Te 0<2 ) fcG e &«^ifDH^ J: y fciftM© 

s bttfr*ti-6^S"ett35fcv^ tt^D & y s b u y^©«j*ov^t±. s&tc, 

3m/s|Jftfe©<SIR5a*e©IB®K:aS*V^a, 7gf£3*ifc#&Rv- # 

HC»AfcD^«3tS*lfeiii!l<Z>S b*©«SffilC;i5^T S b T e 2 ^<Z>£ £ T* 
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e l o J:*j#<&££v-? ;Rf3«© ^ y # JBfc1* 6 U £ 
»JjgL*-^-9>f MCJ:oTSttj^©Geft^«, £ < KG e T e tffitf 

fc<, £**CICJ:oT;i©&#«:£j£bT^S. 
[0 0 2 7] 

ST, #3BIE&tt#lftlCS b Q>7 Te 0 3 ££j&fi#T«liI© S bSr^tfii: 
#*trjiiT&Sfre>, (S b Q>7 Te 0<3 ) fcG e fcHg^fifcA J: *) S b:/7& 
0 iftl«if*»«»^i:®«bTV^^^^<l5jRT*»J, tMfttfUfc* 

%©T&*. K0ilT'fi8AJ^i:t5Ge S bTe 35t, *L<ttZ©3 
7cJK«fe#fti:LT»ill7t*S:^-r*E»M««tcBBt*#B&ia6 1-258 
7 8 7 1^62-53886 ^62-152786 ^&$g, ftffl 

5pl- 6 3 1 9 5^«, Hl-2 1 1 249^*, IH 1 - 2 7 7 3 3 8 

5Sb 2 Te 3 ^M^«ilBJiitfeifti:bT, *©#»£ bTfi»A fcftJB LT 
HSfciS^fcV*. GeTe-Sb 2 Te 3 IIS2^MT*ll iifj© 

S b 5:51 <bi*S £ e>*8HI! < 3£©8&*#& >J , 5 m/ s # ± 

©!S»aTCD*-7^-5>f hTtt, I©GeTe-Sb 2 Te 3 ®EI±, #IC 
^ Ge 2 Sb 2 Te 5 ««Klitt5(!l©Sb«:^*'&Sc:i:tttJL5«Tb^36;V\ 
rtlf,GeTe-Sb 2 T e 3 M 2 rt££S#«©&ft:fciSm, 
fctiG e S b T e 3 7n^tfeoT%«i^<^ST^ U, tMBTB&fr 
iCbfciolC 0. 5/ i m*?i©fimv- ; J'S:^tflf^V-^^iB^{CfeVNT 

ffilft3Q;S«B6&*«K:iiC® *C * . 
[0 0 2 8] 

ZZX\ jft»fcSb&£tfSb 0<7 Te y et'Gem$3^|?:lli 
WCtofcfc&aifteLTtt, #«lJ3©ffi«MitBJ»3:ft£b-5a*©i:LT, # 

^1 - 1 0 0 74 5 #&£g (EI 2 ( a ) JSj&fSB! a ) , 1 - 3 0 3 6 4 



2 3 
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1 0 0 7 4 5^*TttS b x _ x Te x ©IMfiJfctCfc^T 0 . 1 0<x^0. 8 
0i:vOS«>TJK«H€:^bTfey, Sb 0 7 Te y J: »J S b3ft*I<fclS«© 

[0 0 2 9] 

^t>t>-5^35:^i:©MMJcoVNT^^ec ®2 (b) tc^£4i£ <fce>ic 

f 1 - 1 1 5 6 8 5 (JHBJ&46BB T ) . Hl-251342 (^ffc^ 

gS) , H3-7 1 8 8 7^i (ffiJ&4BH O W^4 - 2 8 5 8 7 ( 

fifcv^fS&^frfcts. 3cr>e»t>#^i - uses 5-&4**retteii 

[0 0 3 0] 

iftggspl-l 1 5 6 8 5#£t# (MHr) *«W*T?tt^«ft9KlliC»A 
BtCj:oT#EI&3*lTV>£ 0 ttAttWKfc** 4m/s, 1. 75M 

_ ? «&fflga&K:£;S -T 6 ic & tfei* b fc «>, 

u§ £ * ara/ft k: ■? n b t. m a e> *i & . 

[0 0 3 1] 

^5l?%m #lC3M^-&^e>5M^%JC^^T©M^-e^ 3tcT?%^ 
Srif-T^felC, V, Nb, Ta, Cr, Co. P t JkT$ Z r < H 
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LV^ SbTelC^tS, rtl^TC^i: G e ©£ff©»ltt£gPT* 1 5Jg?-% 
[0 0 3 2] 

Wl-2 5 1 3 4 2M GIj&ttBf8) T'tt, Sb 0<7 Te y Pk&K. 
Ge&ttl 0]R*%Rh8ttLfc&&£#fc«*«>TGe U ^f&GeS b 

H8©e>*>Ge#io <k y # < * ti* <t e» tcissfta 

# 4Htt^fi<*fflK:«Sti3S!V^vx^»lelftiaijB^«>6. #i¥l-25134 

mm& £ X* t S i £ J: o T 6 0 % #± £ V ^ o #1£ IC* £ fcftlJHbtf 
[0 0 3 3] 

W 4#W¥3 - 7 1 8 8 7#&* («««HO G e 5 JR*%&±&±#i: 

bTV^Stf, Ge 1 0M^%^±©M^c»±f3i:|WIDa*{C«fcyMClCJ;oT 

Ge*5~l OM(^.%0*BBBtt, H^AlKCfev^T4#tcff*Lv^sn 

m-fe<DW>®m£t X Z> M£ ffitB tc& B L fc #>> *38i8 i: o 
[0 0 3 4] 

^4 -2 8 5 8 7^1 m&mmv) fcfcwrfc, #»I»©*HJ*«H© 
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bTfcy. *»W^tt**»lCS b 0#g Te 0 2 £ G e Sr^MtDlC <fc »J 

£ & -5 <fc e> 3&l«*SftT - *':RIB»lc Wfc -5 ttasfittw £ S tit 

afe # & % fc e> -r <z> -e $> * o 

[0 0 3 5] 

&< ^3m/ s fr £ 8 m/ s, #S L< 1 m/ s j&» 1 0 m/ s 
[0 0 3 6] 

5„ *«w©^^ttffi»ffi«#^ «^icii, jKy*-aK*-h, r^y;K # 

[0 0 3 7] 

3£ICM£L<&03 (a) J: die, SSl/^lMl (f§«#0 2 
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i i _ i 6 3 6 8 5 

«K#£i£KbT, 03 (b) ©J: SIC, H«l/fi»M5/»2#«M4/flB» 
jg3/»i«»S2tv%^ieK:«IJiSti**^ : b#*Lv^ iclMtt, *i 

a#o. 7jsn±-e, BmmtnmvyxfD^m^m^^^m^^^Mn^ 

o 

[0 0 3 8] 

So 

[0 0 3 9] 

ff v h £ H -MQ* * > A - ft icfgg b >f y 5 4 y mux mmm £ *t e> 3 £ 
£Mr$<DMit J $>ftm*M<!&T*M£ bv^ 

03 (a) \zBM<DMWmz&^T&. IH»l§©MK:J:*asmS:Kf±-r*fc 
«>* 3£«*iBK:tt*i««M2««, iH»Ji3±lctt»2««M4^»W&n*. 
m 2 ftffff 4 ttiBUJI 3 £ RMM 5 ©fflSffift fc Kit b , £M 0 W «: flMH b 

[0 0 4 0] 

03 (b) fc;J3^T*£*3fetf-AA#ffl#&*T, «2ftM4H:Eei3 
fc£»M5i:0ia©ffl£ffittl»it, |B»JBS»l»ih©aiB=fe^'r*. 03 
(b) ca3tt*»HR*Jftt* 3B*fl©3Bt*l»ih^ -ffi»JIi:£«i:©e««IK 
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11 — 163685 



S3 (b) jciE*©«fiRjc«v^Ttt, mifcmm2<D2t>\zfrm^i** 

fliS&flRWSZl^^SSl/Vx. feSV^H:, ^3 0. 0 5 — 0. GmmmfeOMm 

o 

[0 0 4 1 ] 

SfeC, DVDCDJ^fcjSWMCfcV^Ttt, 03 (a) £8B&JliS&rttt 
tbt> ifit'Hi^-etil^tS. 03 (b) ©ait#T*B\ itlCgH^M® 
Sr^ffllcbTlfiy^-ar^riiiC^So S&ICH3 (b) tf>$££Mc£VNT tt, — *fc 

[0 0 4 2] 

, «f»tt«Kie*L/ Testis- -«WKl»389§tt3S«iS<iS»^'l?«)<&^M^ 

;me><B8Mb#&, sftft. K-fbft, 7<yitmz&-?i'*>itntm&mm. 

[0 0 4 3] 

ukvm Lmmm&z^M-? & t m *><D&mm<Dmmmiz ytmv 8 o % 

^±T'«)5ii:*«^IfflliA^l^L/^ (Thin Solid Fil 
ms, ^2 7 8i (1 9 9 6^) , 7 4 ~ 8 1 ^- S?) . »^4M&*#SWK& 

[0 0 4 4] 
[«1 5] 

p=2mj Pj (1) 
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[0 0 4 5] 

*»9!0jKft:o8B»M3 ttfflSEfta©3a»JiT?fey, *®£#tt-jRWK:t± l 
0 nmfrb 1 0 0 nm©^ffl7bW£bV^$;flT^£ 0 

-#10 0 nm£jlt£: J M* , j) l £¥l&ft=i> h^* btff#lC< <fcy, 
£ ^ v V tfi& C ^ 1" < & -5 © * t < ft V t # & T*& £ . 
[0 0 4 6] 

bfrU DVD©J:3fc|#£SJ8ROM7^:**fc:E&ttS:fc4lSlS£©=i:> 
h^ZbZm, *l7-^*^0. 5 Amilft5«J:^ailS««aa»Ttt, 10n 
m&>±2 5 nmJKT*W*LV^ 0 1 0 n m*SlT? ft »J t ^6 U 

R&£3DJ!B©**^fc«j& #&R©i&*##ft**^©T?#*L<fcv\ 0 -# 

, 2 5nmj:y^^»§a^t<J5ii»;aB#«S^JB<36i*U *gBlfcft#3 
* 5c W K ft 5 fe & , £ v - * © x y *? n y y * tfffi < ft * £ fa tc tb £ c 

h If Att©«J&# & tt 2 0 n m#T t.*ZZ.ttf£VW*L\i\ 
[0 0 4 7] 

riiai-rsifctiT?^*^ (i) sSks^t, ^^©^^ftfife. &7GH© 

©ffi;(j£{£<t£, y hIEffiK£j£&LT^£:@Bgt£ft£b 

*;b¥-Ar&*A 0 y#©fc&lC#->Py htRgftfStl*Ar>f*>^ -»» 

x€ffiT'i^^i$^lTS^^cMt•^> : fo©*^©v^"ftl^T^So ;i©<ke>fti^x*;i/ 

5?-©##*©flBiWMI& atomic peenin gflfrSfcy^. — fl8$JC 
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^fg£*l£> A r HaTUDXrty #V\,$A tomic peenin g^jlHlC <fc *J 
, A r i>"?.Ay #I^lC*IA3*l£o ^t£tf>A r*lC<fc y , Atomic pee 

;i/^-A r JW^!l#'> N £VN;r££SifcU ^©tffc&tfm&Sft^-rv*. - 

A r*##tt*U«x*/l/:?-A r ©MftftfiK, ^g&if < 
. |^*iC3i»Jii^tlfeA r^^yjgb^-A-^-f MSJCv o i d t^oTM 
L, 3i!^L(DifA4££&MI;£1±S (J. Appl. Phys. , Vol. 7 
8 (1995), pp6980-6988) o fHlSMI^*©^^^ A r Stt, 
0. 1 HCdF-%J£Ui. 1. 5lf%*ltS.5. 3<blC, it^A'^^U^^J:^ 

[0 0 4 8] 

$e>lC, O, N, S, S e £|sIBiF&C. 0. 1 m^-%&s±5 M*%fcffi&tiQ~? % 

l«a«*ttiBS:^fl:S*'flC«l@3c)fettSriSSf'rfe«>, Zn, V, Nb, Ta, 
Cr, Co, Pt, %h<\tZ t (D^-ftlf^<DjzM0yo%CO—m^:. H^/o^ 
±8M^%^»LTM^T=fe;&Vx 0 4ftC, Ge^M3l?%^f>5l^ 

[0 0 4 9] 

S b T e &C*ft£, rti^»5t:^i:GeO-^tf-©^in*«^|5T' 1 51?% 

Al, Ga, I xitCtt3|igSftMS:Ji#S-&*4:ra«rK:. * &(£«3*fc 
IBiil^HKftSMt^S^ Wrfc^C^t-^fcia, Ge 

5l?%*i^Klii 3 %*ai:-rszii:^M* bv^ Ag^8 
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fij§#r££b^-r^©T*#i£b<fc^o A g©£#*fc bT*%#* bV*©tt, 5 
[0 0 5 0] 

IBBJB3 fcbTtt, ^WKlfc^ttt, ±g2©M£MV^©T*&£#> #28 
U!©ffi»«fttt. &Kfc©#ffiH:»«#iiKT-&<&. »»Ji£iB«:filrftbT, 
ttJHftStlfe'R* (*3B*tt») ilt*. 4#£GeS:5M*%«±£trtfiJftT*B: 

mztit-v. ^*^y*a«ra«^bfcy bx#£b<fcv^ d©<fce>fc 

HMWS £ttl 0 0-3 0 0 Aim, Jgft 1 - 3 a m\Z$kMLfc. $ 
^6 00-1 0 0 0 nmg«©Wffl*^*#l/— tf-^feWWU 
SttfcLT, 1~1 0 m/s jtaS-TSifc^M* bv*. 

M*)* J i>l£S / ^© - < b < £ V\ 

^ [0 0 5 1] 

ffcCJ:5JKili3afcfc£91**. i©fe«)*2<»«»tt*tt-«»K:tt, 5nm& 
±4 0nm**Kia«4x6. fit 5 n m<fc flB»*»»«r©«^C* 

[0 0 5 2] 



ffiSEW¥ 11-3046049 
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<g v vz* m&x ^ (Dm^sm & ma-r * & «> * y $m u—*r 

[0 0 5 3] 

«tC»fi5 0 0nmm NA=0. 5 5 &±<D/Jn£ fcHSfOfct^- A£ffiV^ 

i:&i!B6frK:iT§fe (ffi3tft#S3»ffl&^>#^*^«2i (1 9 9 3) > 
p p 6 3 - 6 8) „ 
[0 0 5 4] 

Z.(DM$1&* jjfi6 3 0- 6 8 0 nm, NA=0. 6m^L<D%^3k'&¥&^t=.. 

, ^-e©If^5J^±3 0nnim J;y^b<ttl 0£t±2 5nm*it 
[0 0 5 5] 

o 

'ffcL^v^J;e)^s^a-^b»rtgss^^c-^^ra^fcfe«^e>^v^ (H4 (t>) © 



ffiffi#¥ 11-30 
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flf (Tc) fi*±»J& (Tm) JgtT^*Si:*^&*i&. ?S*^9-€:*W r TVK 
fc, *-ftf-A^I>©M^e>TcJ«±lC^LliD«) (04 (a) ) ©ttJB) , 

&#&M£J£##£>ft3o 3^cr?9-£&tf3i:, tf-i*^&»S«#TmJ: 
»J«<ftoTL*V\ S*fiRft€:Sit (04 (c) ©#J») ©7?M*ttStf 

mm*MmT'&z>t. m*^t7-v-s?>««»<, «$ii*jfc#fce>*isa&tcii 

0 [0 0 5 6] 

*e« $ *i« \tma *> <fc e> ic * t>K #t# H^mm^m? & s ^ ©a 

^ [0 0 5 7] 

«ftftfi«JBt±K:litfc*i««3y*<«!oTL*^c:i:« t fcfrofe. tf- 

+#&#*-fc#T?£fcV^3§U 04 (c) ©«»^Jt*S!W<SA>7-©^^iCS 



ffiSE^ 5 ? 1 1-3046049 



jjf 3J2. 11 — 163685 



[0 0 5 8] 

*ig^©ri:<, ffi«fi**©r<i^±«iifc^b , c, fa$ssfr 

[0 0 5 9] 

tae#, ^*xTv^^S*m-e. s i o 2 . t a 2 o 5 , ai 2 o 3 , a 1 
n, siN*&i^tn*Rti, fix it©»fii*A<*t ^t*»ib±» 

[0 0 6 0] 

-m$iffl%ift&V>Win s e c~g&+n s e clCfcV^, aB»S#*S>KitS'^G>3ft 

* # < & y , sits t>v^T i*m&m<D#mz isist # & z> * e> ic & o t , 

[0 0 6 1] 
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4t¥ 11 — 163685 



tt, *38flS*iK»)fl 1 6 fc«*OG e T e - S b 2 T e 3 IB^MlC < ^>^T 
If tf>#3£ ICfcoT^Sfr&Tf&S. T m ©#*3JBP3*K & SIS * 

[0 0 6 2] 

-& % y>fX<Z>it?;fiD&JB<©T#*b<&V>. 
[0 0 6 3] 

^CDBgcttl XlO" 3 pJ/ (/tm • K • nsec) -e&£ 0 bfrbfctf 

#*bv%*g*&%fcbb fcte»teW©J:4S»S*m 
fcbTtt* ^fttffiCteZ n S, ZnO, TaS 2 %L<S^±iMft5:#itj 
b < £. bT 5 0 m o 1 %J£*± 9 0 m o 1 ffi^®t^% b < 14 

AMUBlifi l o o OTC^^W^ttft^fe^&ftSltt^SI^^SI* bVN„ 

[0 0 6 4] 

J: y^frWlCttL a, Ce, Nd, Y*0#±SOlSfl:*S 6 0 m o 1 
9 0 m o 1 %*»-£fct*&»«##S* b 
&&VMi, ZnS, ZnO%b<tt*±3B«8ft*©IB*©«BBBS:7 0~9 0m 

o l %i:t6ii:#S* bv\ 0 
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RtUtt, Mg, Ca, Sr, Y, La, Ce, Ho, Er, Yb, Ti, Z 
r, Hf, V, Nb, Ta, Z n, Al, Si, Ge, PbfOitt, 
> Kftft^Ca, Mg, Lif07vftft6fflV\S'ri:#T?§*. 
[0 0 6 5] 

#JCZnO^S-&S*lS^*$tWtLTtt, Y, La, Ce, Ndffii® 
f bT, 3©£!2&»Jg©J&^#2 5 nmJ;y£V^+#fcV-?«HT#l&© 

[0 0 6 6] 

&2<ft«Jg4©J?3tt#*L<tt6 0 0~7 0 0 n m©SH# V-if-ftT*tt 1 
5 nm~2 5 nmfcStu 3 5 0-6 0 0 n m©IS$S 1/ — tf-JfeTftt 5 ~ 2 0 n 
m«fc »J#*L.<H:5~1 5 nm£l£*l3o 

[0 0 6 7] 
[0 0 6 8] 



ffiffi4t¥ 1 1-3046049 
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[0 0 6 9] 

&mi&ttm£ffimmffimzmi%<D4m&mT*mfeT*%. jis k 7194 
© % © * mm-r & & »; % it & frizffiig.fr o nM&<£> & v ^ - 

#5i§l3)!tCfc^T#£ l^£|JMte#«;fgm*T*VO h 2 0 n Q • mJ£A_t 15 0 
n Q • mJ^T, 0£ b< &2 0 n Q • m# Jt 1 0 0 n Q • mJ^TlrfeSo Mffi 

o n q • m^m<Dttm&MmtfcMT'i$mnmzmiz < MS^l 5 

0 nfi • mi U#:^m^*^^VA^T'%, fc£xJ£3 0 0 nmW±©flt 
-rtiliffi^^SrTJfSr £.teT°£Z>f)\ *ftmm*> Otitic J; *U£, 3tf><J: 

[0 0 7 0] 

If 3 0 0 nm*iT'Itijn$0. 2J£U:0. 9 Q <fc ? 

m.fcmm,ffimttm*m^2>&mfr"$>2>. 

±0. 8M*%JSAT> Mg&0. 3M*%JSUil. 2li%^TMtSAl- 

Mg-s i 3v£^&s;i£:aW£ bv^ 

[0 0 7 1] 

AllCTa, Ti, Co, Cr, Si, Sc, Hf, Pd, Pt, M 
g, Zr, Mo, XttMnfcO. 2 K^-%JSU: 2 M^/o^m^ti A 1 ^tt, gS 

£#*ie>ftT^<& (H#&«^3S, ^59i (1 9 9 5) , P673-678 
, ^ J. Vac. Sci. Tech. , A14 (1996), pp. 2 7 2 8~ 

2735^) <dx*. w^tt, i^mm,mm. mm&m^mm.i>Tm^2>z£frT«& 
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5o 

[0 0 7 2] 

Ai^jcBBbTtt, ma^ntoMo. 2M^%*^T*(i, mm&m^&z 

ZnS&£&£fc**±»«»Jf4K:#UTtt, Ta&O. 5M^%#±> 0. 

^ A l^A 1 -Mg-S i^tCJt^T, -4#J7? 

[0 0 7 3] 

±fflAl£&&E»Ki:LTM^S»£, UHRJ?ttl 5 0nm«±3 0 
Onni*»f*4. 1 5 Onm^it'SMA 1 3 

[0 0 7 4] 

±SBSitK^Ag^#KT?*5«-&K:ttTi, V, Ta, Nb, W, 
Co, Cr, Si, Ge, Sn, S c, Hf, Pd, Rh, Au, Pt, Mg, 
Zr, Mo, X&Mn£0. 2E?%#±5|R*%*Jfr£tffc©#3* bV%. g 

±8BAg£&&£itIlfcbTJB^S*£, #*b^R*t*4 0 nmgil 5 0 
nm*itfe5. 4 0 nm*|t'li«A gt*t)MMlWt^t^§ 0 15 0 
nm£UtT*&, IS^sp^lft.fcyM^lqlJCjaWT, #¥:!ffa©l»£*lf#*fc# 

[0 0 7 5] 

#$80B#*>tt±gB, A1^©»»t£*, Ag^©»7t;^«, ^©gsiDTGigif 



3 9 
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[0 0 7 6] 

AOUISSSlil X 1 0" 3 P a^ittSIt^l* LVA e 
# 1 0" 4 P a <fc y^S»2ft*l?JSlirrSfce>* J*JRl/- 1 nm/ 

t>mt 

[0 0 7 7] 

A 1 tcT a ?:2l^%gIIAl^Mtl *£ft«a©IBIK:#Mt 

[0 0 7 8] 

^XXvZU* (Ar, Ne, Xef) lCfc#;#-fS 0 

& Hl- 1 6 9 5 7 1 #&fg> If 1 -2 0 8 74 4 =b&£ ##^0) 

[0 0 7 9] 

i^6s#^ fete. ±M(D£o\z, ^M«S: , >^<tS©^l*b 



4 0 
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So 

[0 0 8 0] 
[0 0 8 1] 

TA 1 5 nmJBILhl 0 Onm«l^r!itlTO 

So 

A l^&£bT&iu$£|^$|{cM;U£, Ta, Ti, Co, Cr, Si, Sc 
, Hf, Pd, Pt, Mg, Zr, Mo, XitMnZO. 2M?%J^±2M^% 

[0 0 8 2] 

#M©J*S tt 5 n m*«-ett«S»*ff*+£ , T?, 1 0 0 n m&±T 
SJRA&jB^l^-fv^e) $e>lCAg£&£t*Ig£Al£&ITOi£ffi 

^<&»^ AgiiAittibRWfflajKifcb^-r^ffi*^*^**©^ a is 
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[0 0 8 3] 

k&m <D&Mit it. mfammmmw® a &&&&&&&& & t mm 

#-£{CJ;oT». «A l^Ag©i»IRh±3B*}!jW^**©%©©f»IRS:#Jift 

[0 0 8 4] 

7. M±fr*oTffl!iIi!lT* 

KMm*mm<D&mmfr £Ig/P£4 0nmJ£U:3 0 0 

n m*», #Jf£*fHI©J?£© 5 0 %#±##«Hg#L* 2 0 n Q • mg± 15 0 

[0 0 8 5] 

JUfrMi: lT*^ix.SDVDt UT2ifttt€:a['»'r-&fe»lCtt, 

V — T*jfi?£JBV^£>*lS, DPD (differential Phase 
Detection) Z.mZtl& b =? V W- jK^*©* * jgJBTfg £ 

[0 0 8 6] 

£flffft tiu H 6 IC^3 *l£ «fc e> JC 5 > #\MI# &IH» L fc £ S <D D CS^ff 



mSE^^ 1 1-304 
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i top \tmm±* *mm® ©*rt-e©si**»cfflat*. 

[0 0 8 7] 

^SDPD (Differential Phase Detection) S 
(Proc. SPIE, Vol. 3109 (1997), pp68-72)lCfc 

[0 0 8 8] 

EI7lc|fiSi$&E|3 (a) <D4MWmz&rtZKtt^%.£(D$mMZmLfz e 

ummz (zn s) 80 (s i o 2 ) 20 , sj»MttAi 0<gg5 Ta 0iJ5< mmzx 
±t©4s«*m:2. i2-o. oi, kmm&i. 7-5. 3i, mmti 

.5 6, fBgJfftt^Mttil («ttH[ftO««iTIM£) t3. 5-2. 6i, 

ffift&cDfc&KJRT? 2 . 3-4. nm 

[0 0 8 9] 

IBM, »2«M % jR*ffltt**l-£n, 18nm, 2 0nm, 2 00 

0 7©|tWMT'ttn = 2. 1 20 (Z n S) 80 (S i 0 2 ) 20 R*«€Lfe«« 
, % 1 ©ft/Ml dj T(i5 0~7 0nm, %Z ©ffi/hft d 2 T'»2 0 0~2 2 0 
n in{C&§ 0 
[0 0 9 0] 



1 1-304 
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m%ft2>i)\ Ifn= 1 . 8-2. 3t'$)S^e, d : 8 0 n m^"e$> 

So 

[0 0 9 1] 

m i ummm%x 1 . 8 j: y /j\ $ v ^ t & tc & # « ^^ftin tt^ 
$Lm&<DWi&-fr i±sg i &mmmm& i 5 o n m^iiic i: <z>#s* l v^ 

[0 0 9 2] 

3S3t±J«J?^ttd 0 JC**UTfa%#T?fc*y* itS»d 0 ±2 — 3% 
^ot, d 0 3^*^«ifJRff©SEttffiAdtt/hS<3& 1 ;, -5 s -r **iBl*&&V* 

[0 0 9 3] 

©«/Mld 2ffi#0RJ£feSJ§-rS££lcfcS. 
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e>8m/s, 3e>Klm/s#±l Om/sJKT©fcH©*&£;i3V>T, ft&V 

-*«o. 5 /im^moDVDKBmt^mm^-^^Mmmmiz^x i o 

0 0HJgt±©»y3gt*-^-5>f h£ 1 0%^©<£^y#tf|l3tT*££ o 
[0 0 9 4] 

±SE©ffi^gv- ^fiSEHSBft&gaR* Sfc&lCtt, M*4 0 0*»& 6 8 0n 
m, HPRNAtfO. 55g±0. 9 J£TF<fc 'J ftt L < tt 0 . 6 5JgTF©*M&l' 

#e>*l*»/>3&**3fclf-A^sKy h&fcSifctf&SlT?**. NAtfO. 6 5 

i:8B«ffifc©Elft&«fcTt8!i3*Si&3^fcS. DVDf, 0. 6mmllffl 
S*&#LT&#3fetf-A&A#£***£K:tt, NA=0. 6 5g£#J:IST? 

[0 0 9 5] 

££IC, #2&${C^Tl£@8£j*-rj;e>fc. hfc 3 

o 

SBSICtt, M (n-j) T j ttO-2©3Sft) £ 

[0 0 9 6] 
[»1 6] 

a x T\ jSj T, a 2 T, 0 2 T, • • • a m T, 0 m T, 
[0 0 9 7] 

(fiUS (aj+jSj) =n-j, m=n-k, k = 0, 1, %L<&2, a x = 
0. 1~1. 5, a j = 0. 1~0. 8 (2£i£m- 1) , 0 j = 0. 5~ 1 
. 0, frooj +)8 i _ 1 =0. 5~1. (3^i^m) ©«fc?{C#fIL 

, ojT (l^i^m) 3&*©R|»Cffi»JiS:*iBIS**K:fe'Si3»/ , !r7-Pw ( 
>Pe) SrflBStU /Sj T (l^igm) fcSISRIlCtt, Pb/Pe^0. 2 ( 
fc£U j8 m TfC£^T«, O^P b^P e%»U<tt0^j8 B ^ 1. 5 ttitV $ 



4 5 
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n - j = S (aj +/5j ) SrlJftlCDT-^^V-^ISJIlCiSCTIRWfi-rSZ. 

-T^^^^^o AttlftlCli, E FM^E FM + gflltCfcV^ 3 T~l 1 T%b 

< 1 4 TGDV-^tf)?^ 11T, 1 4 T^(D;RVn ^-^iC&SJSif^^igi; 

5 TigMT*&£o 
[0 0 9 8] 

@9fCPb = PetLfcl^ (a) £ % Pb = 0 (Mt%tem&) £Lt=.m& ( 

flaws tisraofiis&ffijSbTv^s. 

[0 0 9 9] 

B©fB#^;i/^flg|*^<Z)^iP5i^^3l<. *ot7/U^g^t*t P e 

— ®9 (b) 7?tt, ;*7/\VbX|2r^©P b 0©£#>. TL li 

[0 10 0] 
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fcEf©^*:/niz;*T*tt$B!m?fc<, |&5*0)*JJHftl$tc^Stifc«fi=Ki:a: 
[0 10 1] 

lot, 09 (b) KTfitum^uyTjfrztzz.tut, mm&ntotsBi 

S£iC> 7fr»Jfi«&tJ t TLS«l«r'rsiiiTSI§Sfl:S:«tS^Kiii|iiOU &ltt 

[0 10 2] 

GeTe-Sb 2 T e 3 2 tc^^T'», 09 (a) , (b) V*-f 

£©#l*T?ttJ£^S£l5H, #Ki|gBftfigTca£<©ffiiB!£«T? 
fc, »im^»v**»©©£»gBffc&^-rfr &<5Wi, £©#**■£« 

f*itic&oTv^£#K LTj£v*£g^T?Jfc«^ffi»©#Mfttf fi£* 

[0 10 3] 

GeTe-Sb 2 Te 3 P b < P e £ LT^/Wl/* fcflj VNTffl^^ I/>f 
>'&W1B"f Pb/Pe^0. 2£"t*i:, T c5S^T©Jgfift 

TOT-ii, t c^ciSv^J:^*fiffl•e©^gSftti^s^l^if3i*ftv^^:#Ae>n*© 

T?, Pb/Pe^O. 2&£W±J:y:B#ttC0£Pb£l. 5mW^bt, h 
5y*>ytf-##&g**Ryffi^Pb&M^T, T*£5£tt&#£fcS «fc ? 

[0 10 4] 

0 8©A;i/7>7. h^x^-Kfc^T, 4$£, *fc®©SB*A?;i/:*£tt&ft8^ 
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^o^vi/xM^iai&^^^A;!/^.^ h5rs?-i±, s i o ic^*r J: e> fC, m= 

n- 1 %b< «n- 2T-, ctj (2<i^m) , /3 j (2^i^m-l) t±— 
h U a j ^ftj , /Sj+ag^l. 0. a i +/S i _ 1 =l. 0 (3^i^m) 
tit, oj (2^i^m) CDfB#A;i/X©^$:^D ^^A°;1/^IC|hJ«|$-&S 

[0 10 5] 

zL<D&vtertj]sx&m&mizm 1 1 &c^-rj:e>&3Mtf);f- h^tsi&^-en 

ICfS- El 1 1 IC£V»T, Gate l(ia 1 Ga t e ltta 2 (=ac 

a t e 3 &^!7;\ 0 ;i/*fg£|2fI8&3l!£'f-£o Gate3W> ( 
iiPb &$fc£U *y<Dm (KH/ift) tt, P e &#§£1-£o Gate3ilGa 
t e 1 (D&%±tfV\Zmffi£ J &&<Di$&^ e Gat el, G a t e 2 te^tl^ 
Pw^Stitf, Gat el. 2^>©iltttG a t e 3 CifttS. G 
a t e 1 tf)jH@f$!ST lfcoj , Gate2 <Z>3gj£l$ISI (T1+T2) £ a c & 
JBS-fftaU 0io©7h7f^-5:lims. T 1 & 1 TJW_hi:-T 

*lfc£. 010 (a) ©n-ljHO/^tfty, lT*»tU tMfrrt 
£ 1 4H8*e>1*lin - 2«©7t/l/;*i:J&«6. 



ffi$E#¥ l 1-304 
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[0 10 6] 

m^2>Z.t-hm&l>\<\ "T ift54 0 0#& 6 8 0 nnu B8P»NA*«0 
. 5 5 JSA_h 0 . 6 5UT<Dttmu>XiZ£?TM%.2tlfc\/— 
*«^bTffi»M®K:figMbT#fiRv-^©*-^-9>f b&fr^©T*6 
tf, O^PbSl. 5 mW, P e / P wifcli 0 . 3 

J^±0. 6&T©®HJC&£t>©£:U 1 m/ s #± 1 0 m/ s «T©<8HK1* 
SftfeCDlRMCfc^T, ctj =0. 3-1. 5, a j ^ttj =0. 2-0. 8 
(2Si£m) , aj +0 = 1. 0 (3^i^m)> 0 m =0-1. 5&S 

[0 10 7] 

Ktt v - * ff* f* v x £ £ ic i a° 9 - % * ff < l T $BS "TIB &$SB & £ if 6 fe 
»T&*. Pe/PwJttfO. 3*lt*li fcKPe#ffi<T?li£*+#fcfcy 

o. 6j:»j*t<Ttt, petfiaflT^sjtftfciBt*-*^. 

[0 10 8] 

st, ^m<DtmMmmta i tf#oj^^BT&#&^###e>*i, 

E tti <0. 5nfcU k*Mfc5K£ (2^ ) /n#fc*«*<«4>*SJ:3 
£fcoTV*S:ifc#S*LH. -r^t)t.k = 0. lftt (Zoj) <0. 4n, 
k=2T'tt (Saj ) <0. 5 n LH. Z.O «fc 9 &f3$t/\°;i/*# 

fc&Ktt, «IBilGe x (Sb y Te H ) ^ICfc^T, 
#{Cy£0. 72RJ:, J: »J#* t < tty & 0. 74J^±^1"o -ffcfcfc, Sb 
/TeJ£&2. 5 7J£iLt, J: L< l±2. 8 5J£Uli:1-£. #3BI£IC£^T 

, z.0Zlo\zs b >; y^ftjta^ttffl-e^srttt, ric<otiit*©v-^* 

iei)g!BiOTfg££*l6Ag, In^Sb 07 T e 03 jttflMfifftC#?f-T* 1 0M 
*%g£*inL;M#W¥8-2 2 6 4 4^l8JCBB^S*lfe»*©J:^ftAg I 
n S bTeBa»jg©#'&JCJt^T^5pj3a:j*T*»*. *Mffc&KAg InSbTe 
ffi**T?Sb/TeJt&2. 5 7 JL^±il t£ ^iSv-^^Iftt^t 



4 9 
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tin- lffi<DA;]sXlZftmhT. i&|^2m/s — 5m/s<D^Bl;ifcV^ 

6 3 0-6 8 0 nm, NA=0. 6 (Dyt^Zfc V*T, D VD^MVn e>tl^> E F 

I^2 0nm, J:ffiW2 0nm, RStMifi 2 0 0 n m £ L fcM^T'Jt^f 
St, V%rtl : b/S i (l^i^n-1) =0. 5gE Pw=l 0-14 mW, 

Pe /Pw=0. 5, Pb*fOm*, Ago.05 1 n 0.05 S b 0.63 T e 0.27^ 
if (Sb/Te = 2. 33) Tfttoj = 0. 8 — 1. 2, a j (2 ^ i ^ n - 
1) =0. 4 — 0. 6*W* LV\ 0 #lC ttl = 1. 0. a 2 J£*|S|^0. 5 »J 
% /S m =0. 5tLfcI^, Saj fcfcnlCj: £1*0. 5n£&£ 0 *#6^fH^M 
0-M5Ag y5 Ge OiO5 Sb o<67 Te U3 (Sb/Te = 2. 91) Kfc 
V>T&> a 1 =0. 3 — 0. 5> aj (2^i^n-l)=0. 2 — 0. 4 #W 
£LV^H£&£ 0 .fcU^i^WJCttaj =0. 6, a 2 0 . 3 5t 

-gtT'tS. Zl<D^§-£\ n=3(DHSa i =0. 32n, n = 4 J^_hl?»S a j 
= 0. 3 3 n — 0. 3 4ni:&£ 0 ~?tefr>%, ^HBfBlSWlCjiSV^ttn T7- 

tiZaj <0. 4ni:t5It^T*t5. * n V^*7- * T*&£ » 

t\ (Zaj ) /•nj^W^'r* ck-iKia^^fc^'e^*. ioT, JS*T©3S*# 

[0 10 9] 

o 
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[0 110] 

^©*^»^©J:»;»EV^«HiC|IRg"etS. **fcS 41**^11 = 4 ELt© 

0 ©ft»3re©jMa&««*<&±*e#*bv^ 

[0 111] 

-e » ^ © * ^ fc#tciH^ ©toum a 9 - o'ptz^mw & m& t 

, $#£j£LT IffiJBH±©4iy«L*-^-7>f h»^tt©*iSS:^«L/fc. 

#IM3fcfcV*T#CgB#tfJfiJ*&Ge x (S b y Te H ) H (fc£Ux 
= 0. 04 5-0. 0 7 5, y=0. 74~0. 8) (DUmkt&Z.tK.Z*)* 

ttfavmmcMbz. W9- 7 1 7 6%&m-?ffl*ztitz&oKmm;vix 

* K&^T, m=n-ktt-£fcU ^-A-9-fh^©^^«VNSi:*e = P 

b/Pe^Kttaj ©?t3©V^*lfr£#MlcM^2-&£o Aj* ffiMlg. 

[0 112] 

*»WT?»±ffiffi*JUIflfiRK:^LTDVD©«mif4»a«"e*«3. 

49m/sSl#atLT, 2ttili: H»»©li£*C. ft$gV-?;K£0. 35 
~0. 4 5 /timfc?-6Vvb#&E FM + 3MB{B-t©tf-.rt-9-f h Bftb&$ft£ 

tfcfcfc, «*6 0 0fr&6 8 0 nm, MPRNA^O. 5 5#±0. 6 5« 



5 1 
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(Cig«l^Sv-^$:t-A-7>f h-rs^8B»*ffiTf&oT, Ell Olcfcv% 
T, n £ bT 1 1 4 iiT*<D^irti-fr<DMmZ£ m=n-l, OgPb^ 
1. 5mWttiK*fc:J:e>t , -£fcU Pe/PwJtttO. 4JK±0. 6^T©^ 

vlCfc^Tte. «m^D^^T$:T 0 i: U =0. 3-0. 8, ^aj 
= a c =0. 2 — 0. 4 (2^i^m), <* 2 + /S : ^ 1 . 0. a i +/3 i _ 1 = 
1. 0 (3Si^m), /3 m = 0 . 3 — 1. 5 H U 6 — 8 m/ s (DfgffllC&S 
2fgjg2 vlC£V^&, D 7 ^ T ItTq /2ilb, a'-^O. 3-0. 

8, a' n ^ a ' 5 = a ' =0. 3-0. 5 (3£i^mK a' j + 0 ' j_ 
1 = 1 . 0 (2^i^m). 0' ffl =0-1. 0. #^ a' c >a c fcU v 
2 vlCfctfSP w&fftfftPwj , Pw 2 tnttPwj /Pw 2 Jt# 

o. 8j^_ti. 2UTftz>ytii&miim~?:~&2>. 3^t% se>ica 2 =1 

[0 113] 

fcfc, E FM + gEWettn h bT 1*^14 STIOWOfiR&tSbtfTf 

•ettfcVV, »-&tC«fcoTtt» (1» 7) RLL-NRZI (Run Lengt 
h L i m i t e d -N o n Return To Zero Inverte 

[0 114] 

/t-^^jv^iff^S; (constant linear velocity. 
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CLV^) lcftx.T, -Jfe@«#»«^-r-f X^Ktf-A-^ hfcfT? 
^ (constant angular velocity, CAV^) IC 

>fit'ttCLV^t't-^-7'f h&ff^ZCLV (Zoned CL V) t 

af^f^^CfiittSemm (3. 5>f>^), 90mm (J/>^CD 
■9->fX) , 12 0mm (CD^X) , ^>5^»13 0mm (5. 2 5>f>^) 
©J^fc-fii&fcy, IB»1fi«tt2 0 - 2 5mmfr&**6 5mmfi<CJ«. ft 

tcfevNT, i «so)jg«^«te i . 5##±©j£«6H©»3*«*IM?fc*-rt 

[0 115] 



11-30 
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[0116] 

tbtffl^SZCAV (Zoned CAV) Jj&tfMt. bV>„ -Tfc*) - ^ 5 s -f 

£<i:-5lC? n y ^MJ&T&M^iirS,, m = n - k W: > Id J: 1 s 

— JgilUT^MgP^'bftM^V^Sif 6 =P b/P e&tf, =bt<H a, © 

£ (#^9-7 1 7 6#^#) „ ^sH^^te, *m*7-^*0. 5 

[0 117] 
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Vj > ave fc^JT/-> Pfcfctt v p > ave ©J*#l. 2-3 

>f2m/s, «^JBl/->"Cl Om/s fc£t*J:3fcffi«fc#&ttiKtt£S 
[0 118] 

r- - Tart-"?** $i£«&Htefc 33 tf fe 1 . 5 ft & T*» * o 

2T^0£e>£, #y->JCfc^*^»fl!a) q £J:tK*Dy*M$T q ££££ 
atlfc^-^JS-eftoT, fif-!/->Wett, 6) q , T q , Pe, Pb, 

*«W5 £ -*©2£**Oy*J3l8&T q , v q > ave , fi^v 

-** n min T q n min T q <v q > av 

[0 119] 
[»1 7] 

°<n min 'T q '<v q > ave <0. 5*m (2) 
[0 12 0] 

T&y, fro, m=n- 1 %U<ttn- 2, O^Pb^l. 5 mW, Pe/Pw 

JfcttO. 4JBU:0. 6J^T©^fflK&£ : &0£U a 1 =0. 3-1. 5, 

^ a j =0. 2-0. 8 (2^i^m) , a j + 0 j_j =1. 0 (3^i^m) 

-l©i^ia = 0. 3-1. 5, Oj = 0. 2-0. 5, n- 2 0%^\%ql = 
0. 5-1. 5, aj =0. 4-0. 8 tt&Zttffft LV\ 0 ;U7Xh7f 

*^P^M!/->lC^7tStC#v\ ^ttioj (2^i^m) ttlMHICifeP 
tS^ClftStS. Pb, Pw, Pe/Pw, #asj , |S j , 0 m tt^l/- 
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>lC/£DT«r^ht-5o aj ©^3S&0. 1T&L<W:0. 0 1 Ti* 

i o o&mm&nmm^-xtuv tft&m&zttMisT&vii, -t^x^j- 

Zli:*;"5rtg-e&5o DVDT'ttlMT'Ol^i' D y#»2 6MHziM5 
*1«2. 6GHziI, If «-rj'>&<T2 6 0MHztS©/<-7^ 

[0 12 1] 

£e>ic, &y-y\zisttz> p wo^t^t^Pw^ «/h>fii$:P w min ii-r 

Pw |ax /Pw |in ^ 1. 2. P e = P w= 0 . 4 — 0. 6, O^Pb^l. 5 
/Pwit. Pb^-^tlT, A;i/X^#J^^;©»^^J|-r^>r 3 — 8 m 

[0122] 

=liii£^ttT : tj<}:V^ *%%itt3~Z ft. !/— > tC «fc o T * 

[0 12 3] 

HfrCD-^-f *?©Hn&e£M£f &C— 5gT*&£, ZCAV (Zoned Const 
ant Linear Velocity) ^lCOV\TJ: 
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[0 12 4] 

tfc*>*>> & <H/-y<D$foKil3V v q > ave > »q*/-> 

ic £ it £ left x - * © * n v * M M £ T q 1 1 6 £ * > 

[0 12 5] 
[»18] 

< v q>ave - T q — * (3) 
[0 12 6] 

i:&6J:e>ic, ^/->icif5DTT q £M2it6„ i:-e, (3) ^tctetts r 

*»Jt ft/M*a % -£©«Hrt ic * £ <fc e> ic y*- y ©ipg fcfiiflRg t * 6 
tf, Jiflttt, !/->qJcfc»*v q ©**«i: ft/Ml &, <v q > max , <v q 

>min *«^> 
[0 12 7] 

[»1 9] 

« v q >n,ax "< v q >min > / « v q >max +< v q >min > <* 0 % 

(4) 

[0 12 8] 

l/->q r > ave <D±10%<D¥&tf1t&tift&£%Z.T&\i\ 

¥#2 5 mm"e&*U£ 5 mmffi (± 2. 5 mm), 5 0 mmt'fetlH 10 mm 

ii (±5 mm) -e&s. ^-^©ffittio^ff&SfetRy^sisnsi&iitt 

3 0-4 0mm(l|©|3#M^lCOVNTli, fgfe 1 0TO_LlC# 

[0 12 9] 

(3) (4) a©&#«, S«$&tf-J£T*&SfcVNe>r£T*&y, n 
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TV— * ©-7— &£V\&, ^■•Y^^/fcfy 5tT:&<5 
, fc-&V>jfc*.T%&V\. ^*;i,tfy h:BB£b^y i^*;i/i^y h 

. (4) ^;©^^t^i3<3Dll!^* : ^^c^#bTv^s 0 <fc y#*b< »± 5%©^t* 

[0 13 0] 

DVD^iCJ: UiEffitcWrS^^iCli, M*#£St^v=^3. 5m/s 
S$f-^^D>y^T=|?j3 8. 2nsec[Cf IT, ^-^^SJl/ify h^vT 
= 0. 13 3/tm©»6^ «Efe±l%*»T?&5^£i:SftTV^ 0 DVD 
i:S4lift^5&tsz C A VflEftKlfcV^ JfcKltt, (4 ) 

[0131] 
[»2 0] 

« v q > m ax -< v q >min > / « v q >*ax + < v q >-in > < 1% 

(4 b) 

[0 13 2] 

fc#tJU (3) sSlcas^T, 

[0 13 3] 
[«2 1] 

< v q >ave ' T q = vT (3b) 
[0134] 

TV^fc, cLvan»flf*©S4^ftSftSDVD^u-y- , ?*©*3:il*t 
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[0 13 5] 

~4 0 mmt'feS. 
[0 13 6] 

-£LT, 7*4 X#£fi[*lM©3gl l/->CfeV^T<v 1 > ave =3~4m/s 
fcftSi^tC^jifllTiaiKS^ $S6O0;ii^6 8Onm, BHPRNAj^O 
. 5 5£LL0. 6 5«T©*fftl/>>ClC ioT^mStlt I/— «f-3fetf-A£S 
*««:^LTffiejiliK:Bg»LMJlT-^S:*-^-9>f S3feaa»#«T* 
Sot, ni:LTl)^&14*T©V^ , f*l3^©Sf»Si:y, o q =co 0 , m=n 
-K Pb, Pe/Pwttl/->lCJ:e> > f-€£U *PT/-> 
(CfcVNTtt, 

3-0. 8, a^a 1 . = a 1 c =0. 2-0. 4 (2^i^m) 
, a^+fi^l. 0, a 1 j +P 1 M =1. 0 (3^i^m) £ U 
-> (£p*/-» CfcHTBU 

a p x =0. 3-0. 8, a p 1 ^a p i =a p c =0. 3-0. 5 (2^i^ 
m) , a p J +0 P =1. 0 (2^i^m) , 
fro, a p c >a 1 c ilb v 

^©ffi©^->lC33V^«:, Pw min - Pw - Pw max ^ a 1 c - ^ c = ttP 
c , fro, a q j tto^o 11 x ©WOfl&ttlBIUTJB^S. fui£© 

IIIBIttO. lT*»b<tt0. 0 inn^^o^ti^mthw 

[0 13 7] 

#JC, *»roJK#^feV^Ttt, o 1 1 <o p j fro£ 1 2 >/S p 2 T&oT, £ q 
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$e>lC *^^Ift©-fflTil Pw, Pe/PwJt, Pb, Xtf^ 

[0 13 8] 



3T% Pe/Pwit, Pb, Pw, , (a 1 ,, o p , ') , (a 1 



P c > - (Pw min ' Pw max ) ^©BMStf* D»»«±©SB»1S«©*rt 

X^^^^-S:^^V^°y-^^■r§3^l^T^Tlf|S-^•^i:v^ 0 P b = P r t-rs 
tf>T*&*U;£, P b&&;tTfE«Lfc<T : &&v^-£ : fc&£<, ^Sv^i, 

tern-ess. 

[0 13 9] 

t V in , V out V in ^V out ©il:/jN$<b 

^"TS ##gI?!^£M£, 3~8m/ s £>j£fgffllC;i3 V^toTfr 



a 
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y->fc;fett5ffi*x-*©i'ny*JSIBT q 14, (3) (3 b) A 

*h5x-^£JB^53£tfT*£S = 4#tC, V out /V in Jfc£2&T£/jN£«>K 

m, aj +/8 M (2<i^m), Pe/Pw, Pbtt-JtfcU (2£ 
i£m) =0. 3~1. 5fttf0 B =O~l. 5 *#!/->©IR»fl!tC(5l5T3E 

[0 14 0] 

- a - 5 -f h «f aim mizfo & t ibis x #t i& & ^m. 1 1 & $ © # si« 

m/sfr&9m/st»lm/s 6*± lOm/s JKT©ffiH©3nR©*8taifiK;i3 

nttfflR) ©V-?«f£t£RgHctt, M (n-j) T (fc£Ujl±0£jS 
2. 0) £ 
[0 14 1] 

[»22] 

«! T, J8 1 T, a 2 T> 0 2 T\ • • • c* m T, /S m T, 
[0 14 2] 

(fefe'U Ttt3S$*ny*JiJ& 2 (aj + ) = n-j\ m=n-k (k 
= 0, 1 , *> L < tt 2 K a x =0. 1 ~ 1 . 5, a j = 0 . 1 ~ 0 . 8 (25 
i^m-1) , fi 1 =0. 5~1. 0, 3^«3T f =Oj +/8 i _ 1 =0. 5 — 1. 
5T*-5£ (3^i^m) ) ®J:3C££8U a { T (l£i£m) fcSMtCtt 



11-304 



#5£ 11 — 163685 



mMM*&MZ^%fct=.Z>^^y--Pw<nyb¥-<k*M$iL. j8j T (l^i 
^m) fcSB§WCtt, O^Pb^O. 2Pe (fc£U 0 B Ttc33V*TWU 0 ^ 
Pb^Pet)L<0^j3 |11 <1. 5£&Ue>S) 7X7^- P b <D%¥ 

-^^IlfU m, T f , a 1 T=T 1 Ma i T=x c (2^i^m) ?;-gi:L 

A/, fS^^fc-^lc^ofcaMc}*, ±I©ZCAVtb<ttZCLV^?:ji 

o aj +^1^ = GSJ&ttl. OfctS) aj $:{£^^if# 

i(Gatel) #^E-r<5i(igT c tf>05£*A;i/*&^i$rt@ (G a t e 2) 2§ 
»7;tWS^^5Gat e 3 ©^^jgjC^CT^t^ii 

[0143] 

l^SI^&S a i <0. 4 ru n - 2 #SUt a j < 0 . 5nT^5ri:W 

m m tit, #>r-A-^-r bll^*R3&KtC;i3W"<5/8 B £/8 L m il/S H m 

^fit^l/T^S^©*: U Pb, P e/Pwi:b7b^-A-^>f h^CD^iSSlC J: 

it, pb, pw, Tl , t c , (/s L m . /s H m ) ©&«#&e>*>s«>ii«±ic 
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[0 14 4] 
[0 14 5] 

^ny^flJBT S:3Efta*5ZCAV^-eiBesttfefil*tt, KIB»«rV- 
*fre>£*3ft£^-#©»*Dy*M«§T q ' »CLV^©S4*M 
F7>f^T'©lif-f?n-^Tr fclffS-arfSJ^tCPLL (Phase 

Lock loop) ^ici v®nmmmmir&z.£ifi-5in'i!&&frb. # 

T"©?S£lil!& -£•£©£ £^3- Ft**©*?***. 
[0 14 6] 

^TOM^^^PLLftJWlCj:*CLVIlieM^M$n, nmZ2 5-2 7 
MHz©®BlC&£-r-#M©Sm*Oy£*T r##g££*U £©* B y # 
o^T, !/->IS©» : S:*» , rS3i:a!<. tofc<^>i't^CLV 

tT*fCM$tlTV^DVD^l/-^-^DVD-ROM K9>f ?"T*2£31S fife 

#*-S:*©**ttMTf-t*. 
[0 14 7] 
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2t #M Z- M D v D M iz £ #> h ti t=. =fc © tc £fc b T v > & it ti it & e> & v \ z. £ it v \ 

[0 14 8] 

6 "Tf&S. (8n) 

2 0 n) ~%/ ( 1 0 n) H1sbZ> 0 A/ (2 0 n) «fc y«"r^TWu SB^Bftf)^ 
-/i/3.-/;bm#*vh$<^U^^ A/ (10n) J: y$KT&#£t$<Z> h^y 
* > y * - tftf&fe vr^ 0 
[0 14 9] 

<fcy ffi»H£iftfi#6 3 0- 6 6 OnmlSt^S^WIV^ 

BttSU&JCfc&tf, 2 0i)^4 0nm®iffit*fe-5ri:^ltbV\ o DV 
DhM^©^*£5t^-t<&lC& h^y ^tfy^fcO. 7 — 0. 8 # m £ f £ - 

££>IC, $fipg&lgipgw= 0. 2 5 — 5 MmT^SIt^lt 1>V^ Zltl^y^ 

v%fc^^5/3.^##j{>«/j>s <&y-t^\ aiEfc*5H&a&W'r&. o. 5/imi 

, fcia©¥*&iRlt*&RL a £-$■%>££, RG a<RL a fc^Si^lCfSfcfe 
left, |a#«©K#45^fiTi-6«i:^*;*»q!ffi»iSE#tC^UTtt, atfgtfttffl 



ffi£E4#¥ 11-304 
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JPgtt 1*5 ?*£?*■©¥#*?&*(>. 3 7 (im&VM^Z.t. mW.WK\$ 
0. 3 5 pmJ:y»V*&Stf&*. 

$RG b £RL btfj&ISLTHTfcJ:^ RG b >RL bt'feotti 

&^fcvO#&ictt. M&o. 4~o. 5 (imttzz. tx\ lirttcia»S*i 
*#fi*tv-*©«fc]£tf, y* S?y 

o 

[0 15 0] 

ZL©^§£, b^y^ttWr^l^I^ffifjLfe, wobbl 

■es. *©!KfT©iB<B#2-0£U:l OOnm (peak-to-pea kf|) fit 
T^&S^tfM* 2 0 nm^fc-TfttiBdaWSI"^ SN (sign 

al to noise) M<*5U 1 0 0 n nTCttB 6 
©i^^n-^iTitfwo b b 1 efB^icS&t£{£M«#£#<-£^ 
S£M^©S##*£<&6©T*#£b<&v^ *8ic, wobbi e ©MiftjRtf 

[0 15 1] 

$ e> s&frftttft f wo &*sii«4: lt#^©7 f u^mz^xM^m 

% L < ttttffi««S*lfe«ff 1 0- 6 9 6 4 6 

6-3 0 9 6 7 3-§&?g^#J$) 7Kl/*flf*&wo b b 1 eflT&iy 

JMTe£*. S«&CLV s E-KTE«a*Tf 1I0 &-ft4:bT» *«64f##& 
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^RrtgCD^T'&HMft^ftTV^o CLV=E- KOJSEfr^ttP L LHHrWJB* 5 

• (f-«©o. 1-1%©*--**-) t% ? £ -*&&9uy9 (mtAfso tmv 

wo 

# jRft-T*. »*6frM#i:»B0Jc, ^-^SS^n ?*©*>£> ^fctfjE"*- 

fc%^8&T&« (#H¥8-3 2 94 7 3fM, g9-3 2 6 1 3 8#M) 

• f wo^-^sm^ n^^MtR»i/T=bL<ti-t©i o o#i**e>i 

[0 15 2] 
[»2 3] 



100 /T > i wo >, 1/C100T) (5a) 
[0 15 3] 

[0154] 

(zoned CAV) SsKlfc^T, f q ^->^fcWSl/->0iMf-^ 
MgflS^ny *fl*BT q £ (3) , (4) ^C&iSfc-t-J^KlBHfeU IBdtM^ 



6 6 
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^t< KWMtii&MMSlZ?- n^T q i: bT»4a« 3 
3©H^C (5 a) 5£&*fc*J:3fcJfc«»«Mift©wo bble 

*j-yZk.K.W$9uv9T: q &3tffc3*. «r^A;i/xx h^T-y-fc :i©f§# 

[0 15 5] 

z.<Di:ot^j-y^w%m^m^hx, ^-ym^°°<DmmtLx. ±m 

wobb 1 eS^"r6h5v^>^ffi*©-M^l^->&^*"t-*ilvO# 
^#X.e>tlSo d©«£, wo b b 1 effiMWJ-yK&b-f (^S-lCife 
•f) -£T% Tw Q = l/f w0 fcU 
[0 15 6] 
[»24] 

2 • 7T • TP = n • Tw Q • v q (5 b) 

[0 15 7] 

nIM i7)l0wo b b 1 e tfitfltPTSifclCfc*. 3©*§-^C li, w 

o b b 1 eM8§Tw 0 ^©CLV^- Kt(Dwo b b 1 e #£S381H#fcfrfc 

oT^snsittcfts. tw 0 i^ffi^atifex-df©^*^ ny^fflJB 

T = T q (-£) ©i«5»fifiu!fcoTV^ri:tt, W^Tw fl =mT (mtt 
8$») tf, Tw 0 ^e>3£¥^ny^«:«4S«6»'&K:, l i: 

[0 15 8] 

t&frtu TP=0. 7 4 iimlZftLX. v Q = 3. 5m/s, T=38. 2 
3 n s e c, n= 1 m=3 4. 7fcfc»K fifiWCwo b b 1 ej§88 

Tw Q =3 5T£tft&> -f%Z£\Z$£tl&wo b b 1 e ©ffctf 1 1M ^;Vf 
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TV\SlC%2>^fc>'of\ g^h^y #<£>wo b b 1 e <£>&*B;tf?!£lC-?-5oTV^ 
£iMC^$* (bf-lO iCJ:5wo b b 1 e fg-^<E>#£iiipl©^tfr#/h£ <— 

[0 15 9] 

m & ttfflse-f fciSE#~ ^© ^ - * &gatt ic & # & w&)&&&&%. 

0nm©ffil^-f-3ttNA=0. 6 JgUitf)^^*: V^, 0. 1 — 0. 3 
fi m ©«jgV- ^^fe^tfT- ^^WIBft-r *«"&1f *»Wffi»«#Xt5 

fcJcWS-rSi&ll^y > Jt#«JfJS#& 5JB*_L1 5n 

m#Tfc«*Tii<*£ifc#^8&*e£>S. 4 0 0 nm©JStftS©Tlfija< Tli 
. J:y#*b<tt, 10nmaTi:t§. 
[0 16 0] 

»aiSd = Jl/ (5n) — A/ (7n) fcLO**/ (3. 5n) ~X/ (2. 

5n) bv^£#^£*iTv^ 0 ftfiGWfciSlfflHLWtfiifc 

/K&fgjWbtU GW/LWJfc#0. 8JBA±1. 2«T*e**l«, »&t5 

[0 16 1] 

_LGeTe-Sb 2 T e 3 2 7C#£a£#iffiJfc©ffi#»K:*f b #JCA?fr«r 
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[0 16 2] 

nstant angular velocity) ^ZCAV (zoned 
0 CAV) ^V>ofetlira^^T^ffl$tl5T r ^^^©^MlCfeW^^ii^T' 

o 

[0 16 3] 

MteWZBtlfi* *»WB■t©Se^:iffi^^iV^isyJ£^T©^l6M^cR5i 

^ 0. 74#m, £0. 3 4/tm, ^$3 0nmOS$:X;H7;i/±t:Mbfet) 
[0 16 4] 

% *> 5 A/, jfeSS 7 D - 5: MM b X a 



6 9 
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[0 16 5] 

bfc^8 1 0 — 8 3 0 nm<DU- J t?-%¥-&iZ& »JIKS3. 0^e>6. 0m 
/s<2«gHftT'^&!img£;SA,^\ lO^bAU- 5 0 0~7 0 0mWS:l» 

[0 16 6] 

&#»©ig«$gffi*tt4^ffi*gjft?f {Loresta FP, H 

LfeKMM. feSVMi, 03<D4JS#^ (5H^i»«!ft«J!l««=i- M&) 
[0 16 7] 

[0 16 8] 
[$C2 5] 

p s = F • R (6) 

p v = p s • t (7) 
[0 16 9] 

. 3—4. 5 GHB&fc*. 4. 4i:Lf:. 
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[0 17 0] 
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©e-A#l±^^ > >T>tf-A(>D 1 /e 2 ¥^T*0. 9^111^0. 8 1 /imX 

l©«-&&JBV*fc. P bte1-^T©iira^C£^TI?£A 0 ?-^C 1. OmW 
"g—fet. L>ft„ P e/Pwli^icm^^VNPSU, 0. 5t'-^ Pb%0. 8 m 

VD-^ffiV^tlTV^ 8 - 1 6^9S (E FM + ) y # Afg^ H Vfco £fc4#lC 
[0171] 

= 38. 2nsec. (26. 1 6MHz) {C^btftfcl 0%*« (iUff* 
L < 8 CD 2? V * 5 0 %JgA_t©3gaa^ U*b<li60 %Ek±. # 

0^, ^Kttioo o@tt'% i 3%5fc#i£^#T'££:i£#M;i; bv^ 

[0 17 2] 

#£#ffiDVD£<Z)Si&4$^©3£^£}£6 5 0 - 6 6 0 nmT'©# 

J3bfc<J:e>&6 3 7 nm3t^i:ra«i<Z>^V*^6 6 0 n mfd^T* b *l5 
[0 17 3] 

(£J6« 1 &tfi£^M 1 ) 

T»«KM (Z n S) g0 (S i 0 2 ) 20 & 6 4 n nu G e 0<0 5 S b 0.73 T e 0. 
22 mmm* 18nm, ±«S««* (Z nS) 80 (S i 0 2 ) 20 £ 2 0, 3 0, 4 
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OnmfcU £#JB&fc*2 0 0 nmfcb<tt2 5Onm0Al o<g95 Ta yo 
[0 17 4] 

RWM©*Ktti9»S«2X 1 0~ 4 P aJETF* ArffO. 54 Pa, J&ffil/ 
-hi. 3nm/#Tffrofc. 

fcK«iS*%*are&5fcjifc"es. (zns) 80 (Si 0 2 ) 20 ftffff®R 

«iStt3. 5 0g/cm 3 tatTO^^S3. 7 2 g/cm 3 ©9 4%T*& 

3. 5 X 1 0" 4 pJ/ (Mm • K • n s e c) 

[0 17 5] 

H10 (a) <DrtfrXXh5T&-ZlteM&tf2ffi&*ft : eft£lS^X. & 

tf«jfc££ic*»-ftu SJIS, io, l o o om*-/t-5>f h^©^y#£$!l 

Sbfcc TOCktSSSL S4^^tC6 3 7 nm, NA=0. 6 3©3fe¥*£/S^ 

fee 

^- 1 &c£M#$£fctt3ft^AVl/*X h5~r^-, ^f*, Rtop, 
[0 17 6] 

Sfc, ±IMR3IJIIS£# 3 0 nrnttt, *JJB<Z>$> v * tt&*ffT?&<5#, 
[0 17 7] 

Jt««l (h) #&fc#<5 <fc e> ICia^Mli^ 3 0 nm£J*V^#JtEl 
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Ml (i) ^e>T«P««MISEJ?35i t 4 5 nmOiV^T'ti, 

SlfiO^S: 2 0 0 nm^f) 2 5 0 nmlCfSi:, V*o-€-3&#*:S? 

[0 17 8] 

£&56«l©tf*fft (g) ^cfev^T^iW3Se^y*©IB»^»7-^6t#ttS:il**;5gb 
3$--/1-5>f h 1 OHItiT'Itl/fc. h7f^*-ttil 0 *'<-7,lZm = n 

e/Pw=0. 5, Pw=14mW, £ m = 0 . 5T*ltbfc. 

Z^jtT^iaj = 0. 5, a c =0. 4, /S m = 0 . 5, Pw=14 mW. 1 
m&T:tea 1 =0. 7, a c =0. 3, 0 m = 0 . 5, Pw=14mWi:U; 1 
ZL©«£\ 2#3S-CHU Eaj = 0. 3n (n = 3) . 0. 33n (n = 4). 
0. 34n (n=5) , 0. 38 nJ^T (n= 6~1 4) "e&ofc,, lf&j£T*& 
, 2 a t = 0. 5n (n = 3 ) , 0. 33n (n = 4 ) , 0. 32n (n=5) 
, 0. 3 2n*i(n=6~14)T^of:. 
[0 17 9] 

012 (a), (b) (Clil, 2fBM3SVZ>1®mUmPy * (Jitter) 

1 omyt-^-^j h&<DPv$. 0 6© 1 1 o p izm^-t&RM^ (R t 

o p) %.Xf$£ffi]g. (Modulation, Mod) ©Pwfe#tt^lfe. 0 
13 (a) , (b) IZltl, 2&mz&tfZ>i?v SW^tFS^WK©*-^ 
M 0 0 0|Sffe*T?©H&a*Lfc. *iBMtf tSfifttt 1 « 

are^raarefc, ioiag&a^fcMir*trr*#i otsj^mtt^c^tL 

, his (a) , (b) iz^-t£$iz, mmm. ss^ttciooo 

is* < #ffc Lfc v^. 

[0 18 0] 
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%J&-fet&Z>&0\Z>7Uv>7Mffl<Z>frl 4. 9nsecilbTPw=14mW 

^©A o ;i/x^y#^T'tt, fMrcftiii/feTOfttf^-^ K©f& 

frptob-fs l l %*»©&#£ #8 e>ft"tv*<&. fcfc, 2«5SJ6*Jfe<Z) 

[0 1 8 1] 

(g) ©jftftlCOV^tt, 3~8m/s©^HlCfcV^T, Pw=14 
mW, Pb = lmW, P e/P w= 0. 5, <3 m =0. 5 T?-*€7?, Ojila,. 
©#&3£ft3l£S£fc&#&^*##&*lfc. 3~5m/s£;frtt 
T&> (^=0. 7, a c =0. 35, 5 ~ 7 m/ s iCfrtfT tt, a x = 0 . 6 
5, a c =0. 4, 7~8m/s tCj^WTttaj = 0. 55, a £ = 0. 4 5t 

n e> «fc ic^ft < t * s spgjciE-fb*n«, 9 ? * &m & 

[0 18 2] 

fcfc, Pw=ll-14mWi:fe^T, Pe/PwIiO. 4~0. 5T*S&© 
$?v*tfflf&*ifc. Pbttl. 5 mW & iil> y ^ ^tlicSffc bfe 

. Pe/Pw=0. 5T'Pbt#ft^i^5il. OmW*Slfte>SSH«©2? 

y##fte>*ifc. i-&t>*>, Pb/Peiio. 2*»T?fctt*i«fcE&fcv^ 
se>tc, &s&0gi (g) ©^ic^lt, gB*v-*£ft#tt&iie»K:;^ 

TTffi©«fc^£3HJ£Lfc. 
[0 18 3] 

014 (a) (C, NA=0. 6©#^£/§V\ E FM+^|)§lCfc^T#$§V 
-*g(3T) 0. 5 /*mO^S>$SS$LT^o £*:£©, Vv*W-9 
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KW&^StefcV^ 1^-^10. 4 /* m^S4f M D V DifelC^lS b t ^ 
Vv* 1 3%T*&0. 3 8 (i Tnnm&X*mm*SMX* ft t>frZ>. NA 

= 0.6 3<D^^S:ffiV^§^:^J2%^ ^ K(Z)^^^{£^^«rtiT**>^^i:S:^fi0 

©^^teMfeoTfBT'&ofco r*Uc#nA.T, NA=0. 6 5^&^ffl-Ttl« 
0. 3 5 /tmT?fc+#JMfffcS*y *##&*l&fc#*.£>*l<&. 
[0 18 4] 

— 014 (b) KUt*fc«l (d) <A^#lC#LT|f5l#<DV-*;^#4££ 

itifc^&^t. ±faKmmmi (g) jc<e>^y?/*« t «*'e**^ * 

V^., L^U 0. 4 5 (im^mT'&mKVv ttfmtUL. V-**0. 4/im 
[0 18 5] 

Slfeo ^ttNA=0. 6"£&£o HI 5lCi!l^M*S:^bfco V^v££?- 
^l.V-y>tt9^T/l/*lfin?±0. 7 — 0. 8S, RM^I^IT*±0. 5 — 0. 

[0 18 6] 
<»3«ttll> 

iOftf^fr-tttft®^-* & 8 0"C/ 8 0 %RH©l^?aiSMTT'*n5t^^5:^ 

ofc. iD3*«»«A«fKl, ±IB«1^ h 7f ^-Itf P w = 1 3 mWT'7 > ^ 
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;**->&ffi#bfci*5y*&JBftbfc. soount, iooomra^£?fg 

Vv Z*:mfeht=.iLZ-b. 1 0 0 OI$HHlCl%gft»fl;bfc©#'T?*>ofc. * 
fc, l 0 0 0«FlUI ! ftK:*»TH-*fl : *effi»S:fT-3fei:i5, 2%g£0Sft# 

[0 18 7] 

H£ft/19-£l. 2 mWSTifill 1 0#gfln?tt£<#flsbfcfr 
ofe 0 1. OmWKfcVATl 0 O^IBI*Tfift»;3gt/S*3fe«:R8l*bfe^ 
©fljf JH 2 & o tz . 

[0 18 8] 

(*J6#92&tfJt««2) 

^3K#|lXrJfJt«ffi|lK:fiV^T, IBiI»*5:Ge 0i05 S b 0.71 Te 0.24 
£bT, ^-2{C^1-J;e>^M^T^MI:fi ; ofec SJjttt^iiU N A= 0. 6 
3©3fe5**T?fc*. HJ6#92 (a) iCo^Tte^feMl (a) H»»il 
2 «»T*&&#fc4$tt#fc&*lfctf* 9 m/ s -eiiHifeM 2 ( a ) J: »J 1 - 2 % 

[0 18 9] 
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immm 3 ) 

mm&ttZT$mmm (Z n S) 80 (S i 0 2 ) 20 £2 l 5 nm, Ge y5 S b 

0.69 Te 0.26 SB ^ M$:1 8nm ^ - fcfiP ^® W < ZnS > 80 < Si °2 } 20* 1 8 
nm^U Slfl5:l)?2OOnm0Al Oi995 Ta 0.005 *®» 

[0 19 2] 

3mW, Pe/Pw=0. 5, 3. 5 m/ s IZlS^T. BlO0^b7fy-t* 
g =0> 5 ^£ IT, o,, b p £M2itT#/jN©^y #;W*>*x£ 

f£S:S?y*-©«lSi»Hfcb , r^"ro aj = 0. 4-0. 8, a c =0. 3-0 

0> 6 , a c =0. 35 £«lbfco Saj = 0. 32n (n = 3) 

0. 33n (n = 4) . 0. 33n (n = 5) , 0. 35 n^m (n= 6~1 
4) T&ofco 
[0 19 3] 

*BW8B»jKfrKlP w= 1 2. 5mW, 3. 5m/si:tlff-^ 
£fB»U rfj^©?! P 1 a y e r TM?£&f**fc ^ 5, :7tf-#*if- 

[0 19 4] 
<i^Uigb*-A-9^ hW^>ffi> 

®17lC^T, Pw=12. 5mWlCfcWS> S?v£, Rtop, III© 
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r^ftS^teit^^x^^^^S 0*C/8 0%RH©RfilftfflT"eiP3*WI> i feff 
ofe. »att*SAI&K:, ±ffifta^h5f-y-Xt?Pw=l'3mWTf9>^A 
^*->fcBB»bfcl^y*&ffl*Lfc. 5 0 0B3flHtk lOOOW&lcSg 
S7y*&»£Lfci:-5* 1 0 0 OftiaffelCO. 5%*SUBftbfe©**e*ofe 

. i o o ommm^toTm-&ftr*MB*fivfctz6. i%g&©s 

[0 19 5] 

ofco 1. OmWCfc^Tl 0 O5?0*-e*yigUf}43tS:ll8ittfc^ 
[0 19 6] 

(a) ®Mnmz&^TmmM*Ge 0 05 Sb 0 75 Te Q 2Q £.Lti o 
0l =0. 4, ct c =0. 3, /3 m = 0 . 5, Pw= 1 4mW, Pe/Pw = 

[0 19 7] 

a * - y *um b tz v ? v v m% b fc. 500 «riaft cif «y * * b & 
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[0 19 8] 

ofeo 1. OmWKlfeV%Tl 0 O^IS*1?»y5gbS^3feS:m»bfe*«, S»* 

©*&intt 3 %*sn?& y i 3 stifc. 

[0 19 9] 

mmmsizi5^xmmm^Ag 0 05 G e 0#05 s b 0<67 T e 0#23 fc 

^bfco NA=0. 6©3fc^T?fflMK Lfc. /^^h7f^-ft*ffi («! & 
tfo ) £Pw=13mW, Pe/Pw=0. 5, /3 m = 0 . 5 
5018 (a) 0>«Si»0©J:SK:fctK «! = 0. 6, o= c =0. 3 5#BS 
SjgT'&ofco 3 Eaj = 0. 32n (n=3), 0. 33n(n = 4 
) , 0. 3 3n (n=5) , 0. 3 5n*i (n=6~14) HI 8 

(b) icttHJEU 10®, l o o o myt~A-^>i Y&oyVv 
&, El 18 (c) jcttl 0®t-^-7^ h#t©R t o ■p&tf3EWfi©^l7—ft 

ioo oia#-^-9>r h&*^j£vv^-v-s?>*e&*F&s? 

y##ijt#£*U RtoptlSl »6 0%W«t'tfc 1 0 

1 9lC&Pw = 1 3mWtCfctt£S>y** Rtop, ^M^© 1 0 0 0 O0t- 

[0 2 0 0] 

gbfc*S*SBI2 OlC^fo 0. 3 8/imt'l 0%*ihI«)tM«:^y^T' 

^Wflf&ffofciir*. =1. 0, a c =0. 5, 0 m =0. 5lCfcV^0 
1 8 fcH«fc*ltt#»&*lfc. n=3tSai =0. 33n, n = 4tSaj = 
0. 3 8n, ni5t'Saj =0. 4n~0. 5 6nT'fe6. 
[0 2 0 1] 
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gjfeflSKlfcV^ffilBUf ©^fcAgQ^gl n 0 05 S b 0e63 T e 0 # 27 fflfcM b 

h7fi?-«#tE&Pw=l 3 mW, Pe/Pw=0. 5, /? m =0 
. 5 i:LT{l!l^bfci:Zl5, 02 1 ( a) tC^t & O taVv *® a 1 . <* c 
tt (««*H) tffc&ftfc. «! =1. 0, a c =0. 5#ft»T?&».K 
^ Zoj ttnCJ:&fO. 5nT'$oL 
[0 2 0 2] 

»»7^\7-ft#ttXtf 1 0 0 0m%.ZX*<DmML*-rt- : 7'( h#tt&02 

i(b), (c) izmbtz. ®mu»<DVv#x.W<y-'?-i?y\tmm&4*. 

y&#T?&ofc#, »y5SL*-^-5>f hT*£ftU 1 0 0 OEffcCtttf 05 

$ & 9 - & 1 mW * T* & £ 3 5, 5 #g|fe S> y * tfS-ft U 

+»%*T?if?flllLfe. £©gtt0. 5-1 mW©SB#MItT*&Iftf5!#ofr^ 

. #£3fe#fc©££Ett5 o~i o oicg£icfi£tf±#1-Sfc«>'e&y* 

[0 2 0 3] 
0fc«#H4) 

(ZnS) 80 (Si 0 2 ) 20 T*«SWfc9 0nm, Ge 2 S b 2 Te 5 SB£S 
|^2 1nm, (ZnS) 80 (S i 0 2 ) 20 ±!$#«JI«: 2 3 n m, Al og95 
Ta 0 005 S«**2 0 0nm«RU A>*X h^^-h LTtt, 010 ( 
a) ICj^-f* h9-r^-£S#£U #"7-* 5* i|gj£(C£v^*&©^y#tf 

i = ac =a Q =0. 3-0. /S m = 1 . 0i:bf^h7f^-T' 

«fe*&©S>y*#fte>*lfc. Pw=13mW, Pe/Pw=0. 4 (P 

e = 5mW), Pb = 2. 0 mW^*^gH^A°9-T**> »J , Pb/Pe = 0. 4 

Sltlff«>K:iltfip , rs<&S* t **fe«>"e*6. Pbttl mW*i(n**>JBV^, 3m 
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023 (a) ©V-*«l&#ttT?ti, 0. 4^mtlO%lCifS©W 
[0 2 0 4] 

023 (b) CD»3*lfe#tt-eti^lC, 5m/sg±t^>y^«bbt^5o 
[0 2 0 5] 

*>fc#ic, (g) o«#k: 7 m/ s -et-^-5>f h l/feft^a, D 

[0 2 0 6] 

Ge 2 Sb 2 Te 5 ©J:3fcGeTe-Sb 2 Te 3 JB« 2 tg^IB** & JB 
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[0 2 0 7] 
(Jt*«5) 

(g) K:feV^Tfla»JIS:Ge oa5 S b 0<64 Te 0>21 i:Lfe. lOffi^H 

[0 2 0 8] 

iiMl (g) iC*V^IB»JiS:G.e 0#05 Sb 0<80 Te oa5 i:L/fc. 7 m/ s 
iCfc^Tc^ = 0. 4, a c =0. 3, jB m = 0. 5, Pw=l 4 mW, Pe/ 

Pw=o. 5T?K«*&0S>y*#fc&*ifc#* s?y*liio@t-;t-5>fh 

^r* 1 1 % £ f y t* *; t siST* l J , iooo ni^ic & 1 3 %K±i:^oT u 

[0 2 0 9] 

<ins*ttlfc> 

Siftfll^ftofc. 5 0 o«p|SftK:gc«)TH-*ff"effi»S:ffofei:i 
5, 5%g«©SHb#Jie>*t#fcK:#fl:# J ^. 

[0 2 10] 

n&ftXV-l. OmWlCfc^T 1 0#g«T*$y&b#£tt£J$tJLfc£ 
3 5, S?y*#3%i&jllU #?£iC*£)£T*&ofc. ^ilWlV-^^i 
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mmm 7 ) 

mmWl (a) iZ&^TfcMMZA 1 0 _ 975 Ta 0 _ 025 £Lfco #3tfiffi*Ste 
2 2 0 nQ • mT'&ofco &{^*Sfc#>* Kff 2 0 Onm^M 0 0 

t@10 (a) ©^h7f^-0#ftt'ftIXh7f^-5:^ 

[0 2 1 1] 
(2U6«6) 

HJ6«1 (a) ©^-f **lC*frUT, (3. 5m/s. T=3 8. 2n 

sec)fr&2. 2 5ffiP3S (7. 9 m/ s , T=17nsec) ICfeV^ Oj 
T = T l9nsec> <vT=T 0 =llnse c T5-ts<X<Dffi&K-& WX 
*nv#jgSBT©*S:*»tc£Jfc«2itfc. |8l±. a i + ^i-i = 
i. or- J:e>tc, /Sj = = /s m _ 1 = (t- i D /T-e»»icjS 

$ftEFM + if»lfc= £©3tftKmfc#«<fc&K^*^ * 7 

Tfli, 01 l <d¥- h#§£©#-f ^ ^©SiiBBic^T, *ny*MJBTtcH 
^^-&t (— ^©MM&^in-rsr e>§) > ^ = l 9 n s e c&mfe 

-f@ (Gatel) ilT c =llnsec £ n - 2 <@ ( 

G a t e 3) 3&£3-fr*ltf&<, S &IC*JR*7^^*S:*«)«G a t e 3© 

*bV>. £ klCicfc^JfeWCfc^Ttt, fa#/^-Pw=13. 5mW, Pe 
= 5mW, Pb = 0. 5mWt'-SilbtV\§t«), /\ 0 ;i/X#8£lUS&kMI#)Tf§ 
f^T^SI i:S:^t*LTVAS 0 lit, HS^fc5m/s £»J<&VM. 5 

[0 2 12] 
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^tfJvttgifjgg3. 5m/s?:it„ bfy # 7^ 6 3 7 nm, NA 
= 0. 6 3T^S. #©«ft&^$ll©£?^ /tJ^^f7fy-5: 

2fl}ST?0 H n =0. 3, lmmT'fi 1 m =0. 6 (EtftT'HSftfc 

e ©v-^>ii'>&v^©©/3 = o. 2 tbx-^izbx%. USa^fe 

2. 2 5i»*Tfl 0%*»O^y*^#e>n5. 3©<fc 9 tC LT, HtSUCfco 

J:»J, PK Pe/Pw, Pw, t q , t c , (i8 L m , /3 H m ) &ffi«1"*l« 
[0 2 13] 



8 7 
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[*3] 
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Vv* (°/ 



2 . 25 m& 



2. O-fgM 
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1. 5IS5* 
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1 0. 
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1 1 1. 
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1 14. 
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8. 
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0. 
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9. 
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I 1 0. 
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1 1 1. 


4 | 
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2. 
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0. 
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9. 
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1 8. 
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1 9. 


o 1 
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0. 


0 


0. 


3 


1 1. 


2 


1 9. 


5 


1 8. 


4 




8. 


9 


0. 


4 


1 2. 


5 


| 1 0. 


3 


1 8. 


2 




8. 


7 


0. 


5 


I 13. 


7 


1 1 1. 


1 


1 8. 


3 




8. 


7 


0. 


6 


1 >1 3 




1 >1 3 




1 8. 


7 




8. 


7 


0. 


7 


1 >1 3 




1 >1 3 




1 >1 3 






9. 


5 



[0 2 14] 

0. 6mmJ£<Z>3Ky*-2K*- h£«lC, TAHSM (ZnS) g0 (SiOg 
) 20 ^2 15 nm. Ge g S b 6g T e 26 fB»S & 1.9 n m, _tap#«jg (ZnS 
) 8Q (Si 0 2 ) 20 &20nm^IU £ & KM&f « £ ITIJI 2 0 0 n m<£> 
A1 99.5 Ta 0.5 ^fc/fcR^fc- > «x =0. 5. « c =0. 35. 0 m =0 

5, Pw=llmW, Pe = 6. OmW, Pb = 0. 5mW^SA>^^h7 
^*;-t±— jefcUT, 3. 5m/ sl,Z&\ l ^Xmm?Uv?mfflT$:m.imLTWcM 
7-^5 (3T) &0. 2 5 a m£ T*MM bTfB£t£*T o fc= 3 

T<D^-#-&i$0. 4 tim<D££<DT= 3 8. 2 n s e c. 0. 2fim<Dk.g<D 
T=19. InsecTfifeS. SB*U-f-ifitt63 7nm, NA=0. 63 



8 8 
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5„ 
[0 2 15] 

S»»d*»54 3 2 nm, NA=0. 6, A°»7-0. 5mWt**5t6b- 
•lf-^"eS^bfeo !f-3fcttafc*il&8 6 0 nm©l/-if-#fre>#l§7& 

^»*iCj:»;»4a*lfe*fflT»6. ZKDjf^J&T'tt. 4 32nm£fc^T% 

Hfe6 3 7 nm, NA=0. 6 3 CD3fc^*tlf^ U ±33*^1/—^- 

[0 2 16] 
(Jt««7) 

HDSfill (a) ©M#^lC^VATMa#M©*$:Ge 0>05 S b 0>64 Te 0 31 i:L 
fc^-f **&JflSLT, $fi6 3 7 nm, NA=0. 6 3 ©3feS**T?IB8fffli& 
iffofec 3. 5m/slCfeV^, m= n - 1 , a 1 =0. 4, c* c =0. 4, 0 

= 0. 4, Pb = 0. 5mW, P e =4. 5 mWT*-£il IT, Pw©#£^ 

m 

>fb$-&T i o®s*-e*-A-9>f bm&zftvfctzz, 024 (a) ic^-r 

«fce>fc^y #tf#£*v£o Pw=8. 5mWT'-gi:LT> Pe©*S:SS 

ftS-frTl O0«)*T?*-7t-5'f hffi#feffofei:i5, 02 4 (b) iC^t 

SBISJIitBJ&tt* 0 1 {Cj3VNT(t:^A<i: *; T e U y ^fclB$T*& *K 

[0 2 17] 

(*Jt«8&tfJtil!#!8) 

Ge 5 Sb 7 gTe 22 ^-ifyh{CGe^3^A t 'y^ffiT'»lT, Ge|«# 
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, NA=0. 6 3 (Dyt^ZkZm^. m=n-l, Pb = 0. 5 mW, /3m=0. 
5tt-t^tt, a c . P w, P e 1 0@t-;t-7^ 

(o v v z #ft * ht£z>3k&*u\stc* mm^m e> n s> ? # urn - 

#±0j£$*#l8T*kiU 2 MT'© i;-/ ^ ^ 1 4 % ICI< ^oT b t o t„ 

801C, 8 O%RH©i03Stt»T?tt, (a) iCfct^T, 8 (b) 

, (c) T?^©i3c##£&4xfc. 
[0 2 18] 
[*4] 





E ft » 
21 ( m 
/s) 


a 1 


a c 


P w 


P e 


* (%) 


^%^8 (a) 

G e o. os S b 0.73 T* e o. 22 


3". 5 


0 . 7 


0 . 3 5 


13. 5 


6 . 0 


6. 0 


7. 0 


O. 5 


0. 4 


13. 5 


7. 0 


8 . 1 


^16^8 (b) 

G e 0 . o«»S b 4 .ti»T e 0.2)4 


3 . 5 


O. 6 


0.3 5 


13. 5 


6 . 5 


6. 2 


7. 0 


0. 4 


0. 4 


1 3. O 


6. 5 


8. 2 


mmws (c> 

G e 0. 098 S b Ct 693 T* e 0. 209 


3. 5 


0. 4 


O. 3 


1- 3 . 5 


6. 5 


6 . 6 


7. 0 


O. 3 


0. 3 


VA . O 


6. 5 


9 . 9 


Jtft£|8 

• G e 0. i is S b 0> 6a T e 0 . 20s 


3. 5 


0. 4 


0. 3 


"1 a. 0 


6 . 5 


8 . 1 


7, 0 


0. 3 


0. 3 


14.0 


6 . 5 


14. 1 



[0 2 19] 

mmm 9 9 > 

njfcMi (g) nmm&mnmz&^T. mmmo&zi 1 n^ntGe s 

bTe b£o I nliGe S bTe*-<S*y MClnSbTe IT 
SSiDL/fe. HJ6M9 (a) Ge Ji05 Sb 0i74 Te fli2r ^%M9 (b) In y2 

3 Ge 0.048 S b 0.719 Te 0.2r ' 9 < c > 1 n 0.053 G e 0.044 S b 0. 

688 Te 0.215 * tt««9 4lLTI n 0>n8 Ge y41 Sb flt617 Te y24 © 

■So ffl^fc3tf^«6 3 7nm, N A = . 6 3-e&£ 0 3. 5 m/ s <Z)4H^ a 



1 
0 



= 0 



6, a c = 0 



3 5, /S m = 0 . 5tU 7. Om/s 



a l = 



4 ^ a =o. 4, /S m =0. 5tlfc. Pb = 0. 5mWt-fi:bt 



Pett2 a»J©ffi"e— JEilb, P w©#^ft$1±T^>#<DPw&#&&$l5£L 
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fc 0 In, 2~5]g^%g^<Z)»T'PwT-^>^llfC^#$tV^c Lftb 

[0 2 2 0] 

OWitieMl 0) 

HJgMl (g) £mVMmft"e* K«** In 0.03 Ge 0.05 Sb 0.71 Te 0.21 
TttHaiMiftttT,, ^f-^^D^T=3 8. 2^7$©3 2i02i« 

itbfe. rrtfifillwo b b l e t\tmz nzmt&oi^ x^#;i/-f- 

#fi#©0. wo b b 1 etfflfiffil: ?tf ^ttfflt'feS. 

MS!f c =1/T W =1/ (3 2T) ©&»«&?& 
*t<BiE5g«) 7Kl/*m©"rS>*Jl/"r-*©0j&>e>l, &«v%ttl^& 

Jf«§T d ttT w itJMT', T d «T B ©«»£©. ltCfcoTV**©-?, ffiffi 
#**/7l*bT*u wo b b 1 etiaaifidftlt^S. 
[0 2 2 1] 

#£S8#i£©* U ? Mi, AT I P IcMv^ ktiSMi&fSt (FM) ^SI^II&'J 
Mmmt-feX°$bZ>z.tLt. 3 2Tfcv^ffiflare©SEiB&J8^TV*sfc«>lc, 
wo b b 1 e©*Cly ?&#fiLT, 7*4 X ? ©EHgR|J(B£Stit't6 i: £ *tc, 
wo b b 1 e©#ny*£MLT, itif-^^n^^TliMT'tSitt' 

i©i^K:f : y*^7 : -*©3E9nffi=fB*^'ffcS*'&Ctt, «AtfH2 8tc& 

*ffi±V&flJ«T-rs. ±V ff ©fcBEHTfSEHStlfcwo b b 1 e«£Lfe#o 

[0 2 2 2] 
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#HifeWT5l4w o b b 1 eHiHttt* 6 Onm (peak-to-peak 
IBiS43lt^^ = 6 3 7 nm, *^©lCM*f^ n = 1 . 5 6lC*fLT, $f§B 

On) =20. 5nm. ±RRH:a./ (lOn) =4 0. 8nmt^S. 

I^it t*6 3 7nm, NA=0. 6 3 0)%m?k V>£ 0 MMW 1 £ HI C 
<, #fllffcni=n- 1. aj H-zSj^ =1. 0 (2^i^m) , aj = a £ = — 
5£(2^i^m) thtz.mm^^^n^mx^ 3. 5m/slZj3^T&. aj 
= 0. 5, a c =0. 3, /3 m =0. 5, Pw=13mW, P e = 6 mWt 
7 m/ s ICfcV^Tti:, a 1 =0. 4, a c = 0 . 35, £ m = 0 . 5, Pw=l 
4 mW, Pe = 7mWHfc. 

£"f. 8lrtlC3. 5m/ s JCfiV^TlB»S:fTV\ R top te&tfSflEWftfcSte b 
fc. 3. 5m/s AtJf7m/s-eaa»?R©ffi»'(S#©^^*S:lll!rjtbfc|g 

[0 2 2 3] 
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V V </■ \ fa) \ 
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frf* &&M10 (e) CD, $3 1 8 nmt^mzm^mx^t. -fyi/^Jl 
##2>HS £ h tfffc BIT? £ 1% b 5 y frtt S £: #7? £ fcfr o fc, 

02 9 (a) i: (b) C3gWfii:R top ©*^tt#tt«:^Ufe. Jfc«« 1 0 
(b) -10 (e) ©g£3 4 2 n m©»T?tt, S 2 7 n m©*§-£lCj£ 

4 2nm0#^C, M^iT^i^cfelC, Mtf*©I«V*«*jSK:f * g 

tffcfr*. #IC $£4 0 nmg±t% fflgtfO. 3/im*»7fli, SBft^-* 
#-&/\©wo b 1 eM#©»*l&#fflf&StfS?L<, 3. 5 m/ s tlJEW 
0i^^>^^l-2%jy±Ifl:U 7 m/sTfttS 2-3% 

[0 2 2 6] 

mmm 1 1 , Jt^M 1 1 ) 

$*£tfn©I nAgSbTe4^|3iSi:, *%®<D I nGeSbTefBil 

sK*-hffifl|-e, h^y^fcTy^O. 7 4/im, II, 0. 3 4/im ( $£2 7 
n m, 9 * 14 0kHz, * -ffrWNk 30nm (0-to-pea 

[0 2 2 7] 
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-&^T% £0*3 &«£#&££©•*?&*#» ffi»JiA©3t©iRJR»*S:BICK: 
b T, n&?b C * 6 - 2><D#» & H C U T Jttfll * £ * K tt&gfc £ £ 

±IB2TO©x^3.*tt, £fttft%&3. 5m/s, T=3 8. 2±;#iC& 
V\T, DVD5||©EFM + XWe8B»S:ffofci:i5, &*EFfc:*--rt-5>f h 
flB8Wtt&*bfc. #--*-5>f MS^#a> *tl-f*iCDx-f **©#ttff& 
1* Lfc^* h£fc<&&#T?tt&<, H*©4ttt^*- 7 K3"f *3K:if 
W*3fc£»©&#Tfrofc. t&fc*., ^SM 1 1 1*5 C < > #ffljRm=n- 
1, a j +/3 M =1. 0 (2^i^m) , a • = a £ = -£ (2^i^m) £ 
L£sBfi^>X#iO:£&?\ aj =0. 5, a c =0. 3, 0 m =O. 5tU 
P w= 1 3. 5mW, Pe = 6. 5 mW, Pb = 0. 8mWtbt 0 
[0 2 2 9] 

£©ia^f3#M*J^L#£ft£MU w^fc. m£S£ 

, $?y**0»j£&*jofc. *§*&H3 oic**. iMl laimWtttlO 

T©^c-tcfi^T, Mi o o - 1 o o oias-etcAaiJcyy ^^iu-r*. 

SUKtfffiTU 1 0 0 BgiloflMt T% 1 0%gg<6Tl/*ar£iFV*fc. 
[0 2 3 0] 

lTOtil lfcSJfcSfrr-f **fc8 0"C/8 0%RH©«*TtC 



fl!5E4$¥ 11-304 



11 — 163685 



mm*. &£/uhz$:<mki>T^te^<DizMi,T, itmm 1 i<z>^ ^v&mm 

ZL©J:e)lC2fs:|§^|ligMl 1^^-f X*tc;J3V>T&, %JM<Z>*-A-^>( 

7 0 T e 3 0 JCiiffJtf) S b &<£tJ'&&?hT*2b *J G e 

JC^flUl&T- & £ d £ £ a* L T V * £ . 
[0 2 3 1] 

£ _htB^J60i 1 1 ©"5^ X? fc, NA=0. 6 3 (Z)^;* # - ICT, TfH 

1, a j + £ } _ 1 =1. 0 (2^i^m) „ a { = a Q = — j£ (2^i^m) ^ 
LTV^ 0 Pw, Pb, P e li^lC^^-r—^i: Ufec ZLZLT\ m~ 7 tf>A°;i/ 

[0 2 3 2] 
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